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Data processor has descriptive format setting program 



(57) An appliance-controlling apparatus 1 includes, in a memory 12. a control program which contains a 
descriptive format setting program 12c. and a converting/writing program 12d. The operator uses the 
keyboard 3. and a mouse, interactively with display on CRT 2 to set a desired descriptive format of a 
descriptive file 133 in an auxiliary storage unit 13. The descriptive file has a database format which describes 
™' nen into th ® appliance 4, and the descriptive format of the descriptive file is stored in a setting data file 
134. The data acquired from the appliance are stored in a storage file (131 Figure 1) of which the format is set 
by use of a storage format setting unit. 

FIG. 9 




o 

CD 

hO 

CD 

CD 

00 

o> 

o> 



This print takes account of replacement documents submitted after the date of filing to enable the application to comply 
wrth the formal requirements of the Patents Rules 1995 P Y 



BNSDOCID: <GB_ 



_231 9866A l_> 






2/33 



FIG. 2 



ACQUIRING DATA STORAGE 
FORMAT SETTING FUNCTION 



STORAGE FILE NAME 


SEISAN. LOG 


TRIGGER MONITORING 
INTERVAL 


1000 [msec] 


ACQUIRED DATA NUMBER 


3 



TRIGGER CONDITION 



STATION NUMBER 


1 


DEVICE TYPE 


W 


DEVICE NO. 


100 


DEVICE CONDITION. 


= 0 



* 23 23a 

ACQUIRING DATA 1 f 

ACQUISITION DATA NAME I PRODUCT 
(RELD NAME) NUMBER 

STATION NUMBER 1 

DEVICE TYPE W 

HEAD DEVICE NO. 0 

DEVICE NUMBER 1 6 ~ 

ACQUISITION TYPE | TEXT 

PROCESSING FORMULA [ NONE 

STORAGE TYPE TEXT 



ACQUIRING DATA 2 f 

ACQUISITION DATA NAME I mMPi^nnM 
(FIELDNAME) 

STATION NUMBER 1 

DEVICE TYPE D 

HEAD DEVICE NO. 100 

DEVICE NUMBER 2 

ACQUISITION TYPE INTEGER 

PROCESSING FORMULA x 1 

STORAGE TYPE INTEGER 



ERASE INPUT SCREEN 



ACQUIRING DATA 3 f 

ACQUISITION DATA NAME MEASUREMENT 
(RELD NAME) VALUE 

STATION NUMBER ~2 

DEVICE TYPE ~R 



HEAD DEVICE NO. 
DEVICE NUMBER 
ACQUISITION TYPE 
PROCESSING FORMULA 
STORAGE TYPE 



VALUE 

J 

JR 

50 

_2 

INTEGER 

+ 1000 

REAL NUMBER 



BNSDOCID: <GB 2319866A_J_> 









3/33 




BNSDOCID: <GB_ 



.2319866A l_> 





FIG. 4 



PRODUCT NUMBER 


PRODUCTION 
COMPLETION NUMBER 


MEASUREMENT VALUE 









FIG. 5 



PRODUCT NUMBER 


PRODUCTION 
COMPLETION NUMBER 


MEASUREMENT VALUE 




• 


* 


SN0121 


23456 


7.65432x10 A 2 



FIG. 6 




231 9866A l_> 






















FIG. 7 



5/33 



START 

' 

DISPLAY 



INPUT STORAGE FILE -^S2 

i t 

INPUT TRIGGER MONITORING INTERVAL — S3 
, — I " ~ 1 

DISPLAY TRIGGER CONDITION SETTING SCREEN 22 h~- S4 

r ~ 1 

SET STATION NUMBER [ -S5 

SET DEVICE TYPE S6 

SET DEVICE NO. k-S7 

I - 1 . 

SET DEVICE CONDITION K S8 

[ INPUT ACQUISITION DATA NUMBER "k > S9 

K 

DISPLAY ACQUIRING DATA/STORAGE FORMAT SETTING SCREEN 23 

INPUT ACQUISITION DATA NAME V S1 1 

3 

SET STATION NUMBER I — S12 

r ■ 

SET DEVICE TYPE k~ SI 3 

t ' 

SET HEAD DEVICE NO. k - S14 

SET DEVICE NUMBER k - S15 

SET ACQUISITION TYPE [ — S16 

SET PROCESSING FORMULA S17 

SET STORAGE TYPE | — S18 

ACQUISITION DATA NUMBER = ACQUISmON DATA NUMBER - 1 | 



STORE SETTING DATA INTO SETTING DATA FILE 

132 OF AUXILIARY STORAGE APPARATUS 13 -~S21 



BNSDOCID: <GB 








FIG. 8 



6/33 




BNSDOCID: <GB. 



.2319866A l_> 









7/33 



FIG. 9 







8/33 



FIG. 10 




BNSDOCID: <GB_ 



2319866A l_> 










10/33 



FIG. 12 



PRODUCT NUMBER 


PRODUCTION 
COMPLETION NUMBER 


MEASUREMENT VALUE 









FIG. 13 



PRODUCT NUMBER 


PRODUCTION 
COMPLETION NUMBER 


MEASUREMENT VALUE 


\ SN0120 


12345 


6.54321 x 10 A 2 


SN0121 


23456 


7.65432x10 A 2 



FIG. 14 




JNSDOCID: <GB_ 2319866A l_> 






















SET DEVICE NUMBER 

SET WRITE TYPE ~~ 

■ 

SET PROCESSING FORMULA 

I 

SET DESCRIPTIVE TYPE 

i 

WRITE DATA NUMBER 
= WRITE DATA NUMBER - 1 



WRITE DATA^NUMBER = 0 



15 





FIG. 16 



12/33 




<GB_ 



2319866A_I_> 







13/33 



FIG. 17 




BNSDOCID: <GB_ 



231 9866A_I_> 





FIG. 18 



14/33 



<y> 

c\j 



LU 
— i 
CD 
<C 



o 

o 

o 

o 

cr 

LU 

cd 

CD 

cr 



— 


5 


100 


O 

It 


cc 








UJ 








CD 

s 


LU 




UJ 


ZD 


cr 


d 


c 


2 


£ 


►— 

CO 


O 


UJ 


UJ 


LU 




O 


0 


O 


c 


> 


> 


> 




LU 


LU 


LU 


CO 


Q 


O 


Q 



CD 

Csl 



vj 



CD 

<C 



o 

CD 

£ 

LU 

CO 



PRODUCTION 

INSTRUCTION.LOG 


1000 (msec) 


co 


- 


2 








O 




O 








►— 




O 


CD 


O 




2 ) 




ID 




cc 


£ 

O 


cr 

h* 

CO 


LU 

O 


Zc 




2 cc 


> 


2 < 


O 


2 uj 


UJ 


02 


s 


O CD 


O 


H- LU 




PS 


LU 


0 =J 


GC <c 


OID 


> 


=>U- 

gc 

Ok 


UJ > 

CDcr 

CD LU 


ID 2 

Oh 


LU 

GC 

H 


cr c 


CC t 


cr <c 


UJ 


cr 0 


h- 


0.0 


GC 



CO 



VJ 



LU 

CD 

< 



< 

O 

CD 

> 

UJ 

cr 

K 

UJ 

CC 



J 



o 

£ 

CO 



CM 



O 

o 

CO 



CO 

IS 

o 

o 

K 

O 

ID 

cr 

H- 

CO 

o 

H 

O 

ID 

Q 

O 

cr 

CL 



CM 

c 

5 

Q 

O 

o 

3 D 

cr 

co 

2 

o 

§ 

o 

o 

GC 



MACHINE 

TYPE 


- 


* 


CM 

O 

CO 


- 


UJ 

< 

1 


GC 

LU 

GO 


LU 


d 

UJ 


cr 

UJ 

CD 


OO 




cr 


0 


S 


51 




£ 


> 

UJ 


2 


=>=> 


O 


UJ 


0 


LU 


Off 

§1 


!< 


0 

> 


0 


O 

Z> 


1 — 


UJ 


UJ 


UJ 


cr S 


O 


ZJ 


0 




O 



COLOR 

CODE 


- 


5 


0 

CO 


- 


LU 

s 

<C 

1 


GC 

UJ 

CD 


UJ 


d 

UJ 


GC 

UJ 

GO 


OO 


O 


cr 


O 


S 


S| 


2 


£ 


> 

UJ 


2 




O 


UJ 


0 


LU 


Off 

gg 




O 

> 


§ 


O 

> 




UJ 


UJ 


LU 


Q>S 


JZ 


1 


0 


* 


O 



CO 

o 

CO 

$ 8 ' 



| 

o 

o 

Be 

CO 



o 

ID 

Q 

O 

GC 



O 

o cr 

=>LU 
O CD 
OS 
GC ID 
0.2 



UJ 

s 

< 

I 

go 

00 

1* 



CO 



cr 



GC 

LU 

CD 

s 

0 



CO 



a. 

UJ 

o 

> 

UJ 

o 



co 



UJ 

o 

> 

UJ 

o 

o 

c 



GC 

LU 

CD 



O 

D> 

UJ 

o 



BNSDOCID: <GB 



2319866A l_> 





FIG. 19 



15/33 


































16/33 






FIG. 21 



17/33 




BNSDOCID: <G8 ,.2319866A_I_> 







18/33 



FIG. 22 



i 





19/33 




nfciorvv»irv -no 



Ol 1 QQAC A | 



PRODUCT NUMBER PRODUCTION INSTRUCTION NUMBER 





20/33 



FIG. 25 



START 



DEVICE PRODUCTION INSTRUCTION DATA FILE NAME FROM MAIN 
TABLE 138a TO OPEN PRODUCTION INSTRUCTION DATA FILE 



DEVICE WRITE DATA NUMBER FROM MAIN TABLE 138a 



ACQUIRE TRIGGER CONDITION DATA FROM CONTROL 
APPLIANCE IN ACCORDANCE WITH STATION NUMBER, DEVICE 
TYPE, DEVICE NO. OF TRIGGER CONDITION TABLE 138b 




DEVICE WRITE DATA FROM FIELD CORRESPONDING TO 
PRODUCTION INSTRUCTION DATA FILE 



WRITE DEVICE DATA IN ACCORDANCE WITH STATION NUMBER, 
DEVICE TYPE, HEAD DEVICE NO., DEVICE NUMBER OF * i " BEING 
EQUAL TO RECORD NO. OF WRITING DATA TABLE 138c 




<GB 231 9866A l_> 



S101 
SI 02 

SI 03 



S106 
SI 07 






21/33 



FIG. 26 




FIG. 27 



— 


CONTROL APPLIANCE DEVICE 
MONITORING INTERVAL 


STATION 

NUMBER 


DEVICE 

TYPE 


DEVICE 

NO. 


PLC DEVICE DATA 
COMPARISON VALUE 


— 













FIG. 28 



ACCUMULATION TIME 


ELAPSE TIME 


NUMBER 









BNSDOC1D: <GB 



.2319866A l_> 





FIG. 29 



22/33 




BN S DOC ID: <GB_ 



_2319866A_L> 








23/33 



FIG. 30 




nwcrw-iin- 



OniQftfifiA t > 





24/33 



FIG. 31 



LABEL 


i 




t 


3 


c 


d 


( 


A 

* 


READ DESTINATION 
CONTROL APPLIANCE 


PLC 1 


PLC 1 


PLC 1 


PLC 2 


PLC 2 


PLC 1 


PLC 1 


PLC 2 


DEVICE NAME 


D 


D 


D 


D 


D 


D 


D 


D 


DEVICE NO. 


0 


100 


10 


550 


800 


300 


450 


950 


• 



















FIG. 32 





COMMUNICATION 
MEANS 124a 


COMMUNICATION 
MEANS 124b 


READ DESTINATION 
CONTROL APPLIANCE 


PLC 1 


PLC 2 


DEVICE NAME 


D 


D 


HEAD READ NO. 


0 


500 


READ POINT 


500 


500 



BNSDOCID: <GB. 



.231 9866A l_> 






25/33 



FIG. 33 




BNSDOCID: <GB 2319866A l > 






26/33 



FIG. 34 




BNSDOCID <GB 



2319866A l_> 







27/33 



FIG. 35 



START 



) 



ACQUIRE "READ DESTINATION CONTROL 
APPLIANCE," "DEVICE NAME," AND "DEVICE 
NO." FROM LABEL 



SI 51 



ACQUIRE HEAD PLC INFORMATION FROM TABLE 



SI 52 



SI 54 

l 



<C^JTAR(^^ 


ACQUIRE NEXT PLC 
INFORMATION 


JIYES 








ACQUIRE DEVICE NAME INFORMATION FROM 
PLC INFORMATION 


~^S155 


SI 57 


L 






SI 56 


L 


TARGET 




ACQUIRE NEXT DEVICE 


^DEVICE NAME? no 




NAME INFORMATION 



YES 



ACQUIRE HEAD DEVICE NO. INFORMATION 
AMONG DEVICE NAME INFORMATION 


— ' — SI 58 

SI 60 


1 




SI 59 




L 


TARGET — — 


ACQUIRE NEXT HEAD 


— — DEVICE NO.? [go 


DEVICE NO. INFORMATION 



YES 



S161 



YES 



OTHER 
READ DATA ARE PRESENT 
IN LABEL? 



SI 62 



END 



BNSDOCID: <GB 2319866 A l_> 





29/33 



FIG. 38 



ARRANGEMENT NO. 




0 


FIRST TRIGGER INFORMATION OF PLC 1 


1 


SECOND TRIGGER INFORMATION OF PLC 1 


2 


THIRD TRIGGER INFORMATION OF PLC 1 


3 


FOURTH TRIGGER INFORMATION OF PLC 1 


4 


FIRST TRIGGER INFORMATION OF PLC 2 


5 


! SECOND TRIGGER INFORMATION OF PLC 2 


6 


FIRST TRIGGER INFORMATION OF PLC 3 


7 


SECOND TRIGGER INFORMATION OF PLC 3 


i 

i 


i 

i 

< 



FIG. 39 



ARRANGEMENT NO. 


■1 


1 


2 


3 


a 




6 




PLC NO. 


1 


1 


2 


3 




3 


2 






DEVICE NAME 


D 


D 


D 


□ 


□ 


D 


D 


B 




DEVICE NO. 


0 


100 


joj 


550 


o 

o 

00 


300 


450 


CO 

cn 

o 



























30/33 



FIG. 40 




S177 








31/33 



FIG. 41 




FIG. 42 




3NSDOCID: <GB, 



_2319866A__ I > 






32/33 



FIG. 43 




SI 91 
SI 92 
SI 93 

S194 

SI 95 





33/33 




BNSDOCID: <GB_ 



2319866A l_> 




2319866 



DATA PROCESSING APPARATUS 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a data processing 
apparatus for acquiring via a communication line, data saved by 
a control appliance having a storage apparatus such as a 
plurality of programmable logic controllers (hereinafter 
referred to as a ”PLC") and programmable controllers 
(hereinafter referred to as a "PC”) connected to each other, 
and for storage, acquiring, and writing the data in useful 
formats. 

2. Description of the Related Art 

Fig. 44 is a block diagram for showing an arrangement 
of a conventional data acquiring/storing apparatus . In this 
drawing, reference numeral 1 shows a control apparatus for 
controlling an appliance connected thereto. To this control 
apparatus 1, a CRT2 functioning as a display unit, a keyboard 
3 functioning as an input unit, and a control appliance 4 
containing a plurality of PLCs and a plurality of PCs are 
connected. 

Within the controller 1, there are provided a CPU 11 
for executing a user program, a memory. 12 for storing a user 
application program, an auxiliary storage unit 13 having a 
database formatted storage file 131 for storing data acquired 
from the control appliance 4, an interface 141 for interfacing 

- 1 - 







to the CRT2, another interface 142 for interfacing to the 
keyboard 3, and also a further interface 14 3 for interfacing to 
the control appliance 4. 

The conventional data acquiring/storing apparatus is 
arranged in the above-described manner. In this data 
acquiring/storing apparatus, for instance, the database 
formatted storage file 131 is formed inside the auxiliary 
storage unit 13 in accordance with the user application program 
formed by the user himself, and then the data acquired from the 
control appliance 4 is stored into this storage file 131. 

The conventional data processing apparatus is arranged 
as described above, and the user himself must produce the user 
application program in order to form the storage file for 
storing therein the necessary data acquired from the control 
appliance. Therefore, this user programming work would require 
huge amounts of workload, tie, and knowledge, so that the 
efficiency of programming work would be lowered, but also a 
plenty of workload would be required to correct the user 
application program. A similar heavy workload is required to 
produce such programs, i.e., setting of conditions used to 
acquire the data from the control appliance, and setting of the 
production instruction to the control appliance, and also to 
form a descriptive file used to store write data to be written 
into the control appliance. No one can readily perform this 
work. 
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Also, in order that the data acquired from the control 
appliance is made as a suitable data format for the user, a 
further fine setting work should be carried out, resulting in 
a further heavy workload. 

Moreover, as to setting of the data transmission 
between the control appliance and the data processing 
apparatus, this setting work cannot be easily performed by the 
user . 

In such a case that a plurality of control appliances 
are connected to the data processing apparatus while 
transmitting the data, there is another problem that this data 
transmission would require a plenty of time. 

Also, even when the end request for notifying the end 
of data processing is inputted, this data processing apparatus 
does not execute the end processing in response to this end 
request unless predetermined waiting time has passed. 
Accordingly, the response characteristic to the end request 
would be deteriorated. 

SUMMARY OF THE INVENTION 

The present invention has been made to solve the above- 
described problems, and therefore, a primary object thereof to 
provide a data processing apparatus capable of readily setting 
a data processing operation by a user himself . 

A secondary object of the present invention is to 
provide a data processing apparatus capable of storing therein 




data acquired from a control appliance in an easy-usable format 
without reprocessing this data. 

Furthermore, a third object of the resent invention is 
to provide a data processing apparatus capable of reaching the 
number of data to be transmitted between the control appliance 
and the data processing apparatus. 

In addition, a fourth object of the present invention 
is to provide a data processing apparatus capable of having a 
k®'t‘t®r response characteristic to an end request. 

A data processing apparatus, according to the present 
invention, comprises: storage format setting means for setting 
a storage format in an interactive manner in order to store 
acquisition data in an arbitrary format, acquired from a 
control appliance connected thereto; storage file forming means 
for forming a storage file used to store said acquisition data 
based upon the storage format set by this storage format 
sett ^- n 9 means; and storage means for storing the acquisition 
data acquired from said control appliance in the storage file 
formed by this storage file forming means in accordance with 
the storage format set by said storage format setting means . 

Also, a storage processing apparatus of the invention 
comprises: descriptive format setting means for setting a 
descriptive format in an interactive manner in order to store 
acquisition data in an arbitrary format, acquired from a 
control appliance connected thereto; descriptive file forming 
means for forming a descriptive file based upon the descriptive 
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format set by this descriptive format setting means; and write 
means for writing write data to said control means into the 
descriptive file formed by this descriptive file forming means. 

One of the storage means and the write means processes 
the acquisition data acquired from the control appliance, or 
the write data to be written into the control appliance in a 
preselected format by employing a designated condition formula, 
and thereafter stores or describes the processed data. 

One of the acquisition data acquired from the connected 
control appliance and the write data for the connected control 
appliance is simultaneously set by the storage format setting 
means or the descriptive format setting means . 

Also, another data processing apparatus of the 
invention comprises: acquisition data setting means for setting 
a condition used to acquire acquisition data from a control 
appliance connected thereto; and data acquiring means for 
acquiring the acquisition data from said control appliance 
based upon the condition set by this acquisition data setting 
means . 

The acquisition data acquired from the control 
appliance by the data acquiring means is compared with 
predetermined monitor comparison data to thereby store a 
history when said acquisition data is coincident with said 
monitor comparison data . 

Further, the data processing apparatus of the invention 
comprises: a production instruction data file for storing 
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therein production instruction data on which processing 
conditions for each of products manufactured by the connected 
control appliance have been described; comparing means for 
comparing a specific item of the production instruction data 
stored in this production instruction data file with the 
acquisition data acquired from the control appliance; and 
production instructing means for instructing said control 
appliance to start a production when said comparing means 
judges that said acquisition data corresponds to the specific 
item of said production instruction data based upon said 
production instruction data corresponding to said acquisition 
data . 

Also, the data processing apparatus of the invention 
- comprises editing means for editing the condition data for the 
data acquisition set so as to acquire the acquisition data from 
the connected control appliance in unit of said connected 
control appliance. 

The acquisition data acquired every control appliance 
are restored in correspondence with the conditions set by said 
acquisition data setting means. 

Also, the data processing apparatus of the invention 
comprises : a waiting time registering unit for registering 

therein waiting time in order to interrupt a data processing 
operation; and an end request accepting unit for subdividing 
said waiting time every preselected time interval, and for 
judging as to whether or not an end request is inputted, which 
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instructs an end of the data processing operation, every 
subdivided time interval; in which: when said end instruction 
accepting unit judges such that the end request is entered, the 
data processing operation is accomplished. 

The above and other objects and features of the present 
invention will be more apparent from the following description 
taken in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig .lisa block diagram showing an arrangement of a 
data processing apparatus having an acquisition/storage 
function according to an embodiment of the present invention; 

Fig. 2 is a screen arrangement diagram showing a screen 
arrangement of a display screen displayed on a CRT based upon 
a storage format setting program; 

Fig. 3 is a conceptional drawing indicating a setting 
data file for storing data indicative of a storage format of a 
storage file set by way of an interactive manner; 

Fig. 4 is a diagram representing a database formatted 
storage file; 

Fig. 5 is a diagram indicating a condition of a storage 

acquisition data acquired when the data is coincident 
with a trigger condition; 

Fig. 6 is a diagram showing device data stored in a 
control appliance at a certain time instant; 



- 7 - 



231 9866A l> 




Fig. 7 is a flow chart showing operations when an 
operator sets a storage format of a storage file in an 
interactive manner; 

Fig. 8 is a flow chart representing operations when 
5 data is acquired from a control appliance based upon a setting 
data file and an acquisition/storage program; 

Fig. 9 is a block diagram showing a function of a data 
describing/writing apparatus according to an embodiment of the 
present invention; 

io Fig. 10 is a screen arrangement diagram showing a 

screen arrangement of a display screen displayed on a CRT based 
upon a descriptive format setting program; 

Fig. 11 is a conceptional drawing indicating a setting 
data file for storing data indicative of a descriptive/ format 
15 of a descriptive file set by way of an interactive manner; 

Fig. 12 is a diagram representing a database formatted 
descriptive file; 

Fig. 13 is a diagram indicating a condition of a 
descriptive file of writing data acquired when the data is 
20 coincident with a trigger condition; 

Fig. 14 is a diagram showing device data stored in a 
control appliance 4 at a certain time instant; 

Fig. 15 is a flow chart showing operations when an 
operator sets a descriptive format of a descriptive file in an 
25 interactive manner; 
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Fig. 16 is a flow chart representing operations when 
data is writing into a control appliance based upon a setting 
data file and a converting/writing program; 

Fig. 17 is a block diagram showing an arrangement of a 
5 data processing apparatus having a data retrieving/production 
instruction function according to an embodiment 1 of the 
present invention; 

Fig. 18 is a screen arrangement diagram showing a 

screen arrangement of a display screen displayed on a CRT based 
10 upon a data retrieving/production instruction condition setting 
program; 

Fig. 19 is a conceptional drawing indicating a setting 
data file set by way of an interactive manner; 

Fig. 20 is a diagram representing a previously formed 
15 production instruction data file; 

Fig. 21 is a flow chart indicating operation of a 

retrieving/production instruction function by a controller; 

Fig. 22 is a block diagram indicating a function of a 
data writing apparatus according to an embodiment of this 
20 invention; 

Fig. 23 is a conceptional diagram representing a 

setting data file set in an interactive manner based upon a 
writing data setting program; 

Fig. 24 is a diagram showing a database formatted 

25 production instruction data file; 
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Fig. 25 is a flow chart for representing operations of 
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the production instruction data writing function by a 
controller; 

Fig. 26 is a block diagram showing an arrangement of a 
data processing apparatus having an acquisition/storage 
function according to another embodiment of the present 
invention; 

Fig. 27 is a diagram indicating acquiring data set in 
an interactive manner based on a storage format setting 
program; 

Fig. 28 is a file for storing accumulation time, elapse 
time, and numbers, obtained when device data acquired from a 
control appliance 4 formed inside a storage file 131 is made 
coincident with a predetermined comparison value; 

Fig. 29 is a flow chart representing operations when 
data from a control appliance is acquired based on a setting 
data file and an acguisition/storage program; 

Fig. 30 is a block diagram showing an arrangement of a 
data processing apparatus having a data acquisition function 
according to an embodiment of the present invention; 

Fig. 31 is a diagram showing only data about "read 
destination control appliance name", "read device name", and 
"device No." among data stored in a label; 

Fig. 32 is a diagram showing data about contents of a 
table into which a relationship between each of communication 
means, a control appliance, and a device are stored; 
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Fig. 33 is a flow chart indicating a process operation 
of a controller; 

Fig. 34 is a flow chart showing a process operation of 
label editing means; 

Fig. 35 is a flow chart showing a process operation 
when necessary data is acquired from communication means with 
reference to a table by data acquiring means; 

Fig. 36 is a block diagram showing an arrangement of a 
data processing apparatus having a trigger condition 
rearranging function according to an embodiment of the present 
invention; 

Fig. 37 is a block diagram showing an arrangement of a 
PLC data table; 

Fig. 38 is a block diagram showing an arrangement of a 
trigger data storage table; 

Fig. 39 is a diagram indicating a content of a label in 

detail; 

Fig. 40 is a flow chart showing a process operation of 
trigger condition reading means; 

Fig. 41 is a block diagram showing an arrangement of a 
data processing apparatus having waiting means according an 
embodiment of the present invention; 

Fig. 42 is a block diagram showing an arrangement of 
the waiting means ; 

Fig. 43 is a flow chart representing operations of the 
waiting means according to this embodiment; and ' 
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Fig. 44 is a block diagram representing the arrangement 
of the conventional data processing apparatus. 

DETAILED DESCRIPT ION OF THE PREFERRED EMBO O T mpwt c 
( Embodiment 1 ) 

Referring now to Fig. l to Fig. 8, a data 
acguiring/storing method according to an embodiment of the 
present invention will be described. 

Fig. 1 is a block diagram for representing an 
arrangement of a data processing apparatus having an 
acquxsition/storage function according to an embodiment of the 
present invention. In this drawing, reference numeral 1 shows 
a control apparatus (controller) for controlling an appliance 
connected thereto. To this controller 1, a CRT2 functioning as 
a display unit, a keyboard 3 functioning as an input unit, and 
a control appliance 4 containing a plurality of PLCs and a 
plurality of PCs are connected. 

Within the controller 1, there are provided a CPU11 for 
executing a user application program and a program such as a 
preset control program, a memory 12 for storing the user 
application program and the preset control program, an 
auxiliary storage unit 13 having a storage file 131 
corresponding to a first storage file with a database format 
which stores data acquired from the control appliance 4, and 
also having a setting data file 132 for storing therein a 
storage format of the storage file 131, an interface 141 for 
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interfacing to the CRT2, another interface 142 for interfacing 
to the keyboard 3, and also a further interface 143 for 
interfacing to the control appliance 4 . 

It should be noted that the control program stored in 
5 the memory 12 contains a storage format setting program 12a and 
an acquisition/ storage program 12b. The storage format setting 
program 12a corresponds to a storage format setting means 
capable of setting a desired storage format of the storage file 
131 by employing the keyboard 3 and a mouse by an operator in 
io an interactive manner displayed on the CRT2. The 

acquisition/storage program 12b corresponds to a storage means 
for storing therein a data acquiring method, a data processing 
method, and a data storing method. 

Fig. 2 schematically shows a screen arrangement for 
15 representing a display screen of the CRT2 displayed on a 

storage format setting program 12a. 

In this drawing, reference numeral 21 indicates a main 
display screen. On this main display screen 21, a file name of 
the storage file 131 set into the auxiliary storage unit 13; a 
20 trigger monitoring interval corresponding to an interval used 
to monitor a trigger condition for acquiring the data from the 
control appliance 4; and also the acquisition data number used 
to determine how many data is acquired are set. Reference 
numeral 22 indicates a trigger condition setting screen. A 
25 station number, a device type, the number of this device, and 
a device state, constituting a trigger condition used to 
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acquire the data, are set on this trigger condition setting 
screen 22. 

Reference numeral 23 shows an acquiring data/storage 
format setting screen used to set which data is acquired, and 
further how to store the data acquired from the control 
appliance 4. On this acquiring data/storage format setting 
screen 23, the following items are set, namely, an acquisition 
data name for designating a name of data to be acquired; a 
station number of the control appliance 4 from which the data 
10 should be acquired; a device type; and a head device number for 
designating which device is started within the device type. 
Furthermore, there are a device number for designating how many 
device data are acquired from the head device No.; an 
r acquisition type for designating a type of acquired device; a 
15 process formula for setting how to process the acquired data 
based upon a formula using the four basic arithmetic 
operations; and a storage format for designating a format used 
when the processed data is stored. Reference numerals 23a, 
23b, 23c are screens for setting how to acquire/store the 

20 acquiring data in response to the acquired data number set on 
the main display screen 21. 

Fig. 3 is a conceptional diagram for showing a set data 
file 132 for storing data indicative of the storage format of 
the storage file 131 set in the interactive manner (see Fig. 
25 2 ). In this drawing, reference numeral 132a shows a main table 

for indicating the content set on the main display screen 21, 
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reference numeral 132b is a trigger condition table for showing 
the content set on the trigger condition setting screen 22, and 
reference numeral 132c is an acquiring data table for showing 
the content set on the acquiring data/storage format setting 
screen 23 . 

Fig. 4 is a diagram for representing, for instance, the 
storage file 131 formed in accordance with this embodiment. 
The storage file 131 is formed such that the acquiring data 
number is selected to "3", and the acquired data name of this 
data to be acquired is "product number", "production completion 
number", and “measurement value'*. 

Fig. 5 is such a diagram for indicating a condition of 
the storage file 131 for the data acquired when the data is 
actually coincident with the trigger condition in accordance 
with this embodiment . 

Fig . 6 is a diagram for showing device data stored in 
the control appliance 4, for example, at a certain time. 

Fig. 7 is a flow chart for describing operations when 
an operator sets the storage format of the storage file 131 in 
the interactive manner based on the storage format setting 
program 12a previously stored in the memory 12. The setting 
data file 132 is fabricated in accordance with a series of flow 
operation defined in this flow chart. 

Fig. 8 is another flow chart for describing operations 
when the data is acquired from the control appliance 4 based 
upon the set data file 132 and the acquisition/storage program 
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12b. The storage file 131 is produced by executing a series of 
flow operations defined in this flow chart. 

Referring now to drawings, operations of this 
embodiment 1 will be explained. 

A conceptional operation executed by the CPU11 will now 
be described with reference to Fig. 1. 

The operator sets (inputs) a desirable storage format 
of the storage file 131 by operating the keyboard 3 in the 
interactive manner based upon the storage format setting 
program 12a (see Fig. 2). 

Then, these storage formatted data are saved in the 
database type setting data file 132 stored in the auxiliary 
storage unit 13 (see Fig. 3). 

Next, with reference to the set data file 132, the 
database type storage file 131 used to store therein the data 
acquired from the control appliance 4 is formed (see Fig. 4). 

Thereafter, referring now to the acquisition/storage 
program 12b and the setting data file 132, the data of the 
control appliance 4 which has been set for the data acquisition 
xs acquired. After the acquired data has been processed based 
on the storage format, the processed data is stored in the 
storage file 131 (see Fig. 5). 

Next, a detailed explanation is made of a method for 
acquiring/storing subject data of the controller 1. 

In the flow chart of Fig. 7, when the operator first 
initiates the controller 1 by way of the keyboard 3, the main 
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display screen 21 is displayed on the CRT2 at a step SI in 
order to set the acquiring data/storage format shown in Fig. 2. 

On the displayed main display screen 21, the file name 
for storing the acquired data is inputted (step S2). This 
5 corresponds to "SEISAN.LOG" on the main display screen 21 of 
Fig. 2. Then, the trigger monitoring interval is inputted 
which is equal to such an interval used to see whether or not 
it is coincident with the trigger condition (step S3). This 
corresponds to ”1000" on the main display screen 21. 
io When the entries of the storage file name and the 

trigger monitoring interval have been accomplished on the main 
display screen 21, the process operation is advanced to a step 
S4 at which the screen of the CRT2 is switched into the trigger 
condition setting screen 22 used to set the trigger condition. 
15 Then, a station number of the control appliance 4 is 

set which constitutes the trigger for acquiring the data from 
a plurality of control appliances 4 (step S5). A device type 
of the set control appliance 4 is set (step S6). A device 
number of this device is set (step S7), and furthermore a 
20 device condition thereof is set (step S8). 

It should be noted in this embodiment that the station 
number is ”1”, the device type is "W”, the device number is 
”100", and the device condition is " =0 . 

In other words, this trigger condition implies that 
25 this trigger condition can be satisfied when the value of the 
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number 100 of the device type W for the station number 1 of the 
control appliance 4 becomes 0. 
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When the entry of the trigger condition is accomplished 
the trigger condition setting screen 22 displayed on the 
CRT2, the display condition is again returned to the main 
display screen 21, at which the data number acquired when the 
trigger condition is made coincident is entered (step S9). 
This corresponds to "3“ on the main display screen 21 of Fig. 
2 . 

When the entry of the acquired data number on the main 
display screen 21 is accomplished, this main display screen 21 
on the CRT 2 is changed into the acquiring data/storage format 
sett ^ n< ? screen 23 used to set the storage format of the 
acquired data (step S10). In this case, since the acquiring 
data number is selected to be "3", there are three setting 
operations of the acquired data. 

On the acquiring data/storage format setting screen 23, 
a screen 2 3a used to set the first acquiring data is displayed, 
and then the acquiring data 1 is set. An acquiring data name 
for designating a name of acquired data is set (step Sll), a 
station number of a control appliance 4 from which data should 
be acquired is set (step S12), and a device type is set (step 
S13). A head device No. for designating that the set device is 
sta rted from which device within the device types is set (step 
S14 ) , a device number for designating how many device data is 
acquired from the head device No. is set (step S15), an 
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acquisition type for designating a type of a device to be 
acquired is set (step S16), a processing formula is set which 
sets how to process the acquired data based on the formula with 
employment of the four basic arithmetic operations (step S17), 

5 and further, a type of storage for designating a type when the 
processed data is stored is set (step S18). 

As to the acquiring data 1, the acquiring data name is 
"product number"; the station number is ”1"; the device type is 
"W" ; the head device No. is "0”; the device number is "6"; the 
10 acquisition type is "text"; and the processing formula is 
"none" which represents that the data is not processed. 
Furthermore, the processing formula is “text". 

In this case, the acquiring data 1 implies that such 
data are acquired in the text type from the head device No. 
15 being "0" of the device type W of the control appliance station 
number 1 up to six devices, namely from WO to W5, and then 
these data are stored in the text type at the product number to 
which the field name of the storage file belongs. 

At a next step S19, the acquisition data number is 
20 subtracted by 1 and the process operation is advanced to a step 
S20 . 

At this step S20, a check is done as to whether or not 
the acquisition data number "3“ set on the main display screen 
21 of Fig. 2 becomes "0". 

25 If the acquisition data number set at this step is not 

equal to 0, then the process operation is returned to the step 
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S10 at which the screen 23b for setting the second acquiring 
data 2 is displayed. As to the acquiring data 2, the setting 
operations from the step Sll to the step S18 are carried out in 
a similar manner to the above-described acquiring data l . 

Furthermore, this setting operation is similarly 
performed to the acquiring data 3. 

The acquiring data 2 implies that such data are 
acquired in the integer type from 100 of the head device No. of 
the device type D for the control appliance station number 1 to 
two devices, namely D100 and D101, and then these data are 
stored in the integer type at which the field name of the 
storage file is the production accomplished number. 
Furthermore, the acquiring data 3 implies that such data are 
acquired in the integer type from 50 of the head device No. of 
the device type R for the control appliance station number 2 to 
two devices, namely R50 and R51, and then these data are 
multiplied by 1/1000, and thereafter, the multiplied data are 
stored in the real number type at which the field name of the 
storage file is the measurement value. 

When the set acquiring data number becomes 0 at the 
step S20, the process operation is advanced to a step S21 at 
which the set acquiring data/storage type data is saved in the 
database type set data file 132 (shown in Fig. 3) within the 
auxiliary storage unit 13. Thereafter, the data setting 
operation is accomplished, so that the input screen is erased. 
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It should be noted that the contents of the database 
type setting data file 132 shown in Fig. 3 correspond to the 
data set from the display screen used to set the acquiring 
data/storage format shown in Fig. 2 in an one-to-one 
correspondence . 

The data set on the main display screen 21 is saved in 
the trigger condition table 132a of Fig. 3, the data set on the 
trigger condition setting screen 22 is saved in the trigger 
condition table 132b of Fig. 3, and also the data set on the 
acquiring data/storage format setting screen 23 is saved in the 
acquiring data table 132c of Fig. 3. 

Referring now to a flow chart of Fig. 8, a method for 
acquiring the data from the control appliance 4, executed by 
the controller 1, will be explained in detail. 

First, when the operator initiates the controller 1 via 
the keyboard 3 after the acquiring data/storage format has been 
set, the CPU11 derives a "storage file name" from the main file 
132 within the auxiliary storage unit 13 to form the storage 
file 131 in this auxiliary storage unit 13 at a step S31. this 
implies that the storage file having such a file name as 
"SEISAN.LOG" in the setting data file 132 of Fig. 3. 

Then, at a step S32, the CPU derives a field "acquired 
data number” of a main table of the setting data file 132. 
This acquired data number is equal to ”3”. Furthermore, an 
initial value ”1" is substituted for a variable "i" at a step 
S33 . 
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At a step S34 , the field "acquired data name" and the 
"storage type" of "i" equal to the record No. of the acquiring 
data table 132c of the setting data file 132 are derived, and 
then a field is formed in the storage file 131 such that the 
acquired data name" is a name of field, and also the "storage 
type" is a type of field. This means that in the setting data 
file 132 of Fig. 3, the record No. 1 forms such a field whose 
name is "product number" and whose field type is "text"; the 
record No. 2 forms such a field whose name is "production 
completion number" and whose field type is "integer"; and 
further the record No. 3 forms such a field whose name is 
"measurement value", and whose type is "real number" (see Fig. 
4) • 

Thereafter, at a step S35, 1 is added to the variable 
"i". At a step S36, a check is made as to whether or not the 
variable i is larger than the acquired data number derived at 
the step S32 . If the variable "i" is not larger than the 
acquired data number, then the process operation is again 
returned to a step S34 . Conversely, if the variable "i" is 
9 *-®®^er than the acquired data number, then the process 
operation is advanced to a step S37. 

At this step S37 , the field "station number”, "device 
type", and "device No.“ of the trigger condition table 132b of 
the setting data file 132 are derived, and the data for the 
trigger condition is acquired from the control appliance 4 in 
accordance with the set data. 
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In the setting data file 132 of Fig. 3, such device 
data as the station number "1", the device type "W" , and the 
device No. "100" are acquired. 

At a step S38, the field "device condition” of the 
setting data file is derived and is compared with the acquired 
data for the trigger condition in order to check whether or not 
the trigger condition can be satisfied. 

Since the device condition is equal to "0" in the 
setting data file 132 of Fig. 3, another check is done as to 
whether or not the acquired data for the trigger condition is 
equal to "0". When the trigger condition cannot be satisfied, 
the process operation is returned to the step S37 at which the 
data acquisition for the trigger condition is continued. 

In the case that the trigger condition can be 
satisfied, the initial value 1 is substituted for the variable 
" i " . 

At a step S40 , the field "station number", "device 
type", "head device No.", and "device number" of "i" equal to 
the record No. of the acquiring data tale 132c of the set data 
file 132 are derived, and the device data of the control 
appliance 4 is acquired in accordance with the set data. In 
the setting data file 132 of Fig. 3, this is to acquire the 
following data. In the record No. 1, the data about the 
station number "1", the device type "W" , the head device No. 
“0", and the device number ”6" are acquired. In the record No. 
2, the data about the station number "1", the device type "D", 
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the head device No. "100", and he device number " 2 " 
acquired. In the record No. 2, the data about the station 
number "1”, the device type "R", the head device No. ”50", and 
the device number ”2" are acquired. 

Assuming now that the device data of the control 
appliance 4 at a certain time is such data as indicated in Fig. 
6, the acquired data 1 are "83, 78, 48, 49, 50, 49"; the 
acquired data 2 are " 2 , 3456"; and the acquisition data 3 are 
"76, 5432". 

At a step S41, the field "acquisition type" of "i" 
being equal tot he record No. of the acquiring data table 132c 
of the setting data file 132 is derived, and then is converted 
into such an acquisition type to which the acquisition data has 
been set. 

In the setting data file 132 of Fig. 3, since the 
record No. 1 is the "text", the acquired device data "83, 78, 
48, 49, 50, 49" are converted into "SNG121" in accordance with 
the ASCII code. Since the record No. 2 is the "integer", the 
acquired device data "2, 3456" are converted into a single 

integer "23456". Since the record No. 3 is the "integer", the 
acquired device data "76, 5432" are converted into a single 

integer ”765432". 

At a step S42, the field "storage type" of "i“ being 
equal tot he record No. of the acquiring data table 132c of the 
siting data file 132 is derived, and the data converted into 
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the acquisition type is converted into the storage type under 
setting . 

In the setting data file 132 of Fig. 3, since the 
record No. 1 is the "text", the data is converted into 
"SN0121 " ; since the record No. 2 is the "integer", the data is 
converted into "23456"; and since the record No. 3 is the “real 
number", the data is converted into "7 . 65432xl0A5" . 

At a step S43 , the field "processing formula" of "i" 
being equal to the record No. of the acquiring data table 132c 
of the setting data file 132 is derived, and the data converted 
into the storage type is processed in accordance with the set 
four basic arithmetic calculations. 

In the setting data file 132 of Fig. 3, since both the 
record No. 1 and the record No. 2 are "none", no data 
processing operation is carried out, and the data are equal to 
" SN0121 " and "23456", respectively. Since the record No. 3 is 
equal to "-s-1000", such a calculation " 7 . 65432xlOA5-rlOOO " is 
carried out, so that the data becomes "7 . 65432xl0A2" . 

At a step S44, the field "acquisition data name" of "i" 
be equal to the record No. of the acquiring data table 132c of 
the setting data file 132 is derived, and the processed 
acquisition data is stored into the field of the storage file 
corresponding to the acquisition data name under setting . 

In the setting data file 132 of Fig. 4, the record No. 
1 stores the data "SN0121" into the field name “product number" 
of the storage file; the record No. 2 stores the data "23456" 
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into the field name "production completion number" of the 



storage file; and the record No. 3 stores the data 
"7 . 65432xl0A2" into the field name "measurement value" of the 
storage file. 

5 Subsequently, at a step S45, "l" is added to the 

variable "i”. 

At a step S4 6, a check is made as to whether or not the 
variable " i" is larger than the acquired data number. if the 
variable "i" is not larger than the acquired data number, then 
10 the process operation is again returned to the step S4 0. If 
the variable "i" is greater than the acquired data number, then 
the process operation is advanced to a step S47. 

At the step S4 7, a check is done as to whether or not 
a signal used to accomplish the data acquisition is entered by 
15 the keyboard 3. If this signal is inputted, the process 
operation jumps to the step S41 at which the data acquisition 
is accomplished. Conversely, if this signal used to complete 
the data acquisition is not inputted, the process operation is 
returned to the step S37 at which the process operation is 
20 repeated from the data acquisition for the trigger condition. 

In accordance with this embodiment, the storage file 
used to store the data can be formed in the interactive manner 
by the simple operation, so that since the complex program is 
no longer required to be formed by the user himself, the 
25 programming work condition could be improved. 
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Also, the trigger condition can be easily changed and 
the setting operation of the storage file can be readily 
modified. Therefore, the desired storage file can be readily 
formed without having knowledge about the device of the control 
appliance 4 . 

Even when the station number of the control appliance 
4 from which the data should be acguired is changed, and also 
the control appliance itself is changed, the resetting 
operation can be easily performed without reforming the 
program. 

Furthermore, the format stored in the storage file can 
be freely set by the user, and the data necessary to the user 
can be derived in such a useful format easily "understood by the 
user, so that the data readily utilized to manage the 
production can be easily obtained. 

Also, the operator can readily set the field of the 
storage file, and also which data (namely, data derived from 
which control appliance, and which device, and also how much 
data is derived) is acguired in this field, while establishing 
a relationship between them. 

( Embodiment 2 ) 

Referring now to Fig. 9 to Fig. 16, a data 
describing/writing method according to an embodiment of the 
present invention will be described. 

Fig. 9 is a block diagram for representing an 
arrangement of a data describing/writing apparatus according to 
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an embodiment of the present invention. In this drawing, 
reference numeral 1 shows a control apparatus (controller) for 
controlling an appliance connected thereto. To this controller 
1, a CRT 2 functioning as a display unit, a keyboard 3 
functioning as an input unit , and a control appliance 4 
containing a plurality of PLCs and a plurality of PCs are 
connected . 

Within the controller 1, there are provided a CPU11 for 
executing a user application program and a program such as a 
preset control program, a memory 12 for storing the user 
application program and the preset control program, an 
auxiliary storage unit 13 having a descriptive file 133 with a 
database format which describes data written into the control 
appliance 4, and also having a setting data file 134 for 
storing therein a descriptive format of this descriptive file 
133, an interface 141 for interfacing to the CRT2, another 
interface 142 for interfacing to the keyboard 3, and also a 
further interface 143 for interfacing to the control appliance 
4 . 

It should be noted that the control program stored in 
the memory 12 contains a descriptive format setting program 12c 
and a converting/writing program 12d. The descriptive format 
setting program 12c capable of setting a desired descriptive 
format of the descriptive file 133 by employing the keyboard 3 
and a mouse by an operator in an interactive manner displayed 
on the CRT2 . The converting/writing program 12d corresponds to 

- 28 - 



231 9866A l_> 




a writing means for storing therein a data converting method, 
and a data writing method. 

Fig. 10 schematically shows a screen arrangement for 
representing a display screen of the CRT2 displayed on a 
5 descriptive format setting program 12c. 

In this drawing, reference numeral 24 indicates a main 
display screen. On this main display screen 24, a file name of 
the descriptive file 133 set into the auxiliary storage unit 
13; a trigger monitoring interval of a trigger condition for 
10 writing the data into the control appliance 4 , and the writing 
data number, and the writing time are set. Reference numeral 
25 indicates a trigger condition setting screen. A station 
number, a device type, the number of this device, and a device 
state, constituting a trigger condition used to write the data, 
15 are set on this trigger condition setting screen 25. 

Reference numeral 26 shows a descriptive format setting 
screen used to set the descriptive format. On this descriptive 
format setting screen 26, the following items are set, namely, 
a writing data name for designating a name of data to be 
20 written; a station number of the control appliance 4 into which 
the data should be written; a device type; and a head device 
number for designating which device is started within the 
device type. Furthermore, there are a device number for 
designating how many device data are written from the head 
25 device No.; an writing type for designating a type of writing 
device; a process formula for setting how to process the 
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writing data based upon a formula using the four basic 
arithmetic operations; and a writing format for designating a 
format used when the processed data is described. Reference 
numerals 26a, 26b, 26c are screens for setting data to be 
written in response to the writing data number set on the main 
display screen 24 . 

Reference numeral 27 indicates a screen used to set the 
writing data to be written into the control appliance 4. 
Reference numerals 27a and 27b show screens used to set write 
data 1 and write data 2 in response to the writing times set on 
the main display screen 24. 

Fig. ll is a conceptional diagram for showing a setting 
data file 134 for storing data indicative of the descriptive 
format of the descriptive file 133 set in the interactive 
manner (see Fig. 10). In this drawing, reference numeral 134a 
shows a main table for indicating the content set on the main 
display screen 24, reference numeral 134b is a trigger 
condition table for showing the content set on the trigger 
condition setting screen 25, and reference numeral 134c is a 
writing data table for showing the content set on the 
descriptive format setting screen 26. 

Fig. 12 is a diagram for representing, for instance, 
the descriptive file 133 formed in accordance with this 
embodiment. The descriptive file 133 is formed such that the 
writing data number is selected to "3", and the writing data 
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name of this data to be written is "product number”, 
"production completion number", and "measurement value". 

Fig. 13 is such a diagram for indicating a condition of 
the descriptive file 133 for the data written when the data is 
5 actually coincident with the trigger condition in accordance 
with this embodiment. 

Fig. 14 is a diagram for indicating such device data 
that the writing data of the descriptive file 133 formed by, 
for instance, this embodiment is written into the control 
10 appliance in accordance with the content of the setting data 
file 134. 

Fig. 15 is a flow chart for describing operations when 
an operator sets the descriptive format of the descriptive file 
133 in the interactive manner based on the descriptive format 
15 setting program 12c previously stored in the memory 12. The 
setting data file 134 is fabricated in accordance with a series 
of flow operation defined in this flow chart. 

Fig. 16 is another flow chart for describing operations 
when the data is written into the control appliance 4 based 
20 upon the setting data file 134 and the converting/writing 
program 12d. The descriptive file 133 is produced by executing 
a series of flow operations defined in this flow chart. 

Referring now to drawings, . operations of this 
embodiment 2 will be explained. 

25 A conceptional operation executed by the CPU11 will now 

be described with reference to Fig. 1. 
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The operator sets (inputs) a desirable descriptive 
format of the descriptive file 131 by operating the keyboard 3 
in the interactive manner based upon the descriptive format 
setting program 12c (see Fig. 10). 

Then, these descriptive formatted data are saved in the 
database type setting data file 134 stored in the auxiliary 
storage unit 13 (see Fig. 10). 

Furthermore, the database formatted descriptive file 
133 used to describe the data to be written into the control 
appliance 4 is formed in the auxiliary storage unit 13 (see 
Fig . 13 ) . 

Thereafter, referring now to the converting/writing 
program 12d and the setting data file 132, the writing data 
which has been stored in the descriptive file 133 of the 
auxiliary storage unit 13 is acquired. After the acquired data 
has been converted based on the descriptive format, the 
converted data is written in the device of the control 
appliance 4 set for the writing operation (see Fig. 14). 

Next, a detailed explanation is made of a method for 
writing/describing subject data of the controller 1. 

In the flow chart of Fig. 15, when the operator first 
initiates the controller 1 by way of the keyboard 3, the main 
display screen 24 is displayed on the CRT2 at a step S51 in 
order to set the writing data/descriptive format shown in Fig. 
10 . 
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On the displayed main display screen 24, the file name 
for describing the writing data is inputted (step S52). This 
corresponds to "SEISAN.LOG" on the main display screen 24 of 
Fig. 10. Then, the trigger monitoring interval is inputted 
(step S53). This corresponds to "1000" on the main display 
screen 24. 

When the entries of the descriptive file name and the 
trigger monitoring interval have been accomplished on the main 
display screen 24 , the process operation is advanced to a step 
S54 at which the screen of the CRT2 is switched into the 
trigger condition setting screen 25 used to set the trigger 
condition. 

Then, a station number of the control appliance 4 is 
set which constitutes the trigger for acquiring the data from 
a plurality of control appliances 4 (step S55). A device type 
of the set control appliance 4 is set (step S56). A device 
number of this device is set (step S57), and furthermore a 
device condition thereof is set ( step S58 ) . 

It should be noted in this embodiment that the station 
number is "1", the device type is "W" , the device number is 
"100", and the device condition is "=0". 

In other words , this trigger condition implies that 
this trigger condition can be satisfied when the value of the 
number 100 of the device type W for the station number 1 of the 
control appliance 4 becomes 0. 
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When the entry of the trigger condition is accomplished 
on the trigger condition setting screen 25 displayed on the 
CRT 2 , the display condition is again returned to the main 
display screen 24 , at which the data number to be written is 
entered (step S9). This corresponds to "3" on the main display 
screen 24 of Fig. 11. 

when the entry of the writing data number on the main 
display screen 24 is accomplished, this main display screen 24 
on the CRT2 is changed into the descriptive format setting 
screen 26 used to set the descriptive format of the writing 
data (step S60). In this case, since the writing data number 
is selected to be ’’3", there are three setting operations of 
the writing data. 

On the descriptive format setting screen 26, a screen 
26a used to set the first writing data is displayed, and then 
the writing data 1 is set. A writing data name for designating 
a name of writing data is set (step S61), a station number of 
a control appliance 4 into which data should be written is set 
(step S62), and a device type is set (step S63). A head device 
No. for designating that the set device is started from which 
device within the device types is set (step S64 ) , a device 
number for designating how many device data is acquired from 
the head device No. is set (step S65), a writing type for 
designating a type of a device to be written is set (step S56), 
a processing formula is set which sets how to process the 
siting data based on the formula with employment of the four 
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basic arithmetic operations (step S67), and further, a type of 
description for designating a type when the written data is 
described is set (step S68). 

As to the writing data 1, the writing data name is 
5 "product number" ; the station number is ”1"; the device type is 
"W ; the head device No- is "0"; the device number is "6”; the 
writing type is "text"; and the processing formula is "none” 
which represents that the data is not processed. Furthermore, 
the processing formula is "text" . 

io In this case, the data 1 to be written implies that 

such data are written in the text type from the head device No. 
being "0" of the device type W of the control appliance station 
number 1 up to six devices, namely from WO to W5, and then 
these data are stored in the text type at the product number to 
15 which the field name of the descriptive file 133 belongs. 

At a next step S69, the writing data number is 
subtracted by 1 and the process operation is advanced to a step 
S70. 

At this step S70, a check is done as to whether or not 
20 the writing data number "3” set on the main display screen 24 
of Fig. 10 becomes "0”. 

If the writing data number set at this step is not 
equal to 0, then the process operation is returned to the step 
S60 at which the screen 26b for setting the second writing data 
25 2 is displayed. As to the acquiring data 2, the setting 
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operations from the step S61 to the step S 68 are carried out in 
a similar manner to the above-described acquiring data 1 . 

Furthermore, this setting operation is similarly 
performed to the data to be written 3. 

5 The data 2 to be written implies that such data are 

acquired in the integer type from 100 of the head device No- of 
the device type D for the control appliance station number 1 to 
two devices, namely D100 and D101, and then these data are 
stored in the integer type at which the field name of the 
10 descriptive file is the production accomplished number. 
Furthermore, the data to be written 3 implies that such data 
are acquired in the integer type from 50 of the head device No. 
of the device type R for the control appliance station number 
2 to two devices, namely R50 and R51, and then these data are 
15 multiplied by 1000 , and thereafter, the multiplied data are 
stored in the real number type at which the field name of the 
descriptive file is the measurement value. 

When the set writing data number becomes 0 at the step 
S70, the process operation is advanced to a step S71 at which 
20 the set writing data /descriptive type data is saved in the 
database type set data file 134 (shown in Fig. 11) within the 
auxiliary storage unit 13. 

Next, the writing number is inputted at a step S72. 
This corresponds to "2" on the main display screen 34 of Fig. 
25 10 . 
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At a step S73, a screen 27a used to set the write data 
1 on the CRT2 is displayed, and the writing data 1 is entered 
at a step S74. This corresponds to "SN0120”, "12345", and 
"6 .54321xlOA2" on the screen 27a used to set the writing data 
1 of Fig. 10. 

At the next step S75, the writing number is subtracted 
by 1, and a check is made at a step S76 as to whether or not 
the writing number becomes 0 . 

If the set writing number is not equal to 0, then the 
process operation is returned to the step S73 at which the 
screen 27b used to set the second writing data 2 is displayed. 
As to the writing data 2, a setting operation of a step S74 is 
carried out in a similar manner to the case of the writing data 
1 . When the writing number becomes 0 , then the set writing 
data is used to form the database type descriptive file 133 
within the auxiliary storage unit 13 at a step S327. Then at 
a step S78, the setting operation is ended to erase the input 
screen. 

It should be noted that the contents of the database 
type setting data file 134 shown in Fig. 11 correspond to the 
data set from the display screen used to set the writing 
data /descriptive format shown in Fig. 10 in an one-to-one 
correspondence . 

The data set on the main display screen 24 is saved in 
the trigger condition table 134a of Fig. 11, the data set on 
the trigger condition setting screen 25 is saved in the trigger 
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condition table 134b of Fig. 11, and also the data set on the 
writing data setting screen 26 is saved in the writing data 
table 134c of Fig. 11. 
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Referring now to a flow chart of Fig. 16, a method for 
writing the data into the control appliance 4, executed by the 
controller 1, will be explained in detail. 

First, when the operator initiates the controller 1 via 
the keyboard 3 after the writing data/descriptive format has 
been set, the CPU11 derives a field "station number", a "device 
hype”, and a "device No." of the trigger condition table 134b 
of the setting data file 134 within the auxiliary storage unit 
13, and then acquires the data for trigger condition from the 
control appliance 4 in response to the set data at a step S81 . 

- This implies that in the setting data file 134 of Fig. 11, the 
device data about the station number "1", the device type "W” , 
and the device No. "100" are acquired. 

At a step S82, the field "device condition" of the 
setting data file 134 is derived and is compared with the 
acquired data for the trigger condition in order to check 
whether or not the trigger condition can be satisfied. Since 
the device condition is equal to "0" in the setting data file 
134 of Fig. 11, another check is done as to whether or not the 
acquired data for the trigger condition. is equal to "0”. When 
the trigger condition cannot be satisfied, the process 
operation is returned to the step S81 at which the data 
acquisition for the trigger condition is continued. In the 
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case that the trigger condition can be satisfied, the initial 

value 1 is substituted for the variable ”i”. 

At a step S84 , the "writing data name" and descriptive 
type corresponding to "i" equal to the record No. of the 
writing data tale 134c of the writing data file 134 are 
derived, and the writing data from the descriptive file 133 is 
acquired in accordance with the set data - 

For instance, in the setting data file 134 of Fig. 11, 
since the "writing data name" of the record No. 1 is the 
"product number" and the descriptive type is the "text", 
assuming now that the value of the descriptive file 133 to be 
referred at a certain time instant is shown in Fig. 13, the 
"product number" is acquired by the "text" data to obtain 

"SN0121” . 

In the record No. 2, the "production completion number" 
is acquired as the "integer" data to obtain 23456 

In the record No. 3, the "measurement value" is 
acquired as the "real number" data to obtain " 7 . 65432xl0A2" . 

At a step S85, the field "processing formula" of "i" 
being equal to the record No. of the writing data table 134c of 
the setting data file 134 is derived, and the data acquired by 
the descriptive type is processed in accordance with the set 
four basic arithmetic calculations. 

In the setting data file 134 of Fig. 11, since both the 
record No. 1 and the record No. 2 are "none", no data 
processing operation is carried out, and the data are equal to 
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"SN0121" and "23456", respectively. Since the record No. 3 is 
equal to xlOOO, such a calculation "7 .65432xlOA5xlOOO" is 
carried out, so that the data becomes " 7 . 65432xl0A5 " . 

At a step S86 , the "writing type" of "i" be equal to 
the record No. of the writing data table 134c of the setting 
data file 134 is derived, and the processed acquisition data is 
converted into the set writing type. 

In the setting data file 134 of Fig. 11, since the 
record No. 1 is the "text", "SN0121" is converted into device 

data 83, 78, 48, 49, 50, 49" in accordance with the ASC II 

code. 

Since the record No. 2 is the "integer", the data is 
converted into ”2, 3456*', and since the record No. 3 is the 
"integer", the data is converted into "76, 5432". 

® step S87, the "station number", the "device type", 
the "head device No.", and the "device number" corresponding to 
i* equal to the record No. of the writing data table 134c of 
the setting data table 134 are derived, and then the writing 
data which has been converted in accordance with the set data 
is written (see Fig. 14). 

Subsequently, at a step S88, "1" is added to the 

variable "i". 

At a step S89, a check is made as to whether or not the 
variable "i" is larger than the acquired data number. If the 
variable "i" is not larger than the acquired data number, then 
the process operation is again returned to the step S84. If 
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the variable M i M is greater than the acquired data number, then 
the process operation is advanced to a step S90. 

The device data of the control appliance 4 at the time 
when the writing data have been written with respect to all of 
the record numbers are illustrated in Fig. 14. 

At the step S90, a check is done as to whether or not 
a signal used to accomplish the data writing operation is 
entered by the keyboard 3. If this signal is inputted, then 
the data acquisition is accomplished. Conversely, if this 
signal used to complete the data acquisition is not inputted, 
the process operation is returned to the step S81 at which the 
process operation is repeated from the data acquisition for the 
trigger condition. 

In accordance with this embodiment, the descriptive 
file used to write the data can be formed in the interactive 
manner by the simple operation, so that since the complex 
program is no longer required to be formed by the user himself , 
the programming work condition could be improved . 

Also, the trigger condition can be easily changed and 
the setting operation of the descriptive file can be readily 
modified. Therefore, the desired descriptive file can be 
readily formed without having knowledge about the device of the 
control appliance 4 . 

Even when the station number of the control appliance 
4 into which the data should be written is changed, and also 
the control appliance itself is changed, the resetting 




operation can be easily performed without reforming the 
program. 

Furthermore, the format written into the descriptive 
file can be freely set by the user, and the data necessary to 
the user can be derived in such a useful format easily 
understood by the user, so that the data readily utilized to 
manage the production can be easily obtained. 

(Embodiment 3) 

Referring now to Figs. 17 to 21, a data 
retrieving /producing instruction method according to an 
embodiment of the present invention will be described. 

Fig. 17 is a block diagram for representing an 
arrangement of a data processing apparatus having a data 
retrieving/producing instruction function according to an 
embodiment of the present invention. In this drawing, 
reference numeral 1 shows a control apparatus (controller) for 
controlling an appliance connected thereto. To this controller 
1, a CRT2 functioning as a display unit, a keyboard 3 
functioning as an input unit, and a control appliance 4 
containing a plurality of PLCs and a plurality of PCs are 
connected . 

Within the controller 1, there are provided a CPU11 for 
executing a user application program and a program such as a 
preset control program, a memory 12 for storing the user 
application program and the preset control program, an 
auxiliary storage unit 13 having a production instruction data 
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file 135 with a database format which saves data for 
instructing the production to the control appliance 4, and also 
having a setting data file 136 for storing therein the data of 
the production instruction data file 135 , an interface 141 for 
interfacing to the CRT2, another interface 142 for interfacing 
to the keyboard 3, and also a further interface 143 for 
interfacing to the control appliance 4 . 

It should be noted that the control program stored in 
the memory 12 contains a data retrieving/producing instruction 
condition setting program 12e capable of setting a desired data 
retrieving /producing instruction by employing the keyboard 3 
and a mouse by an operator in an interactive manner displayed 
on the CRT 2 . This control program further contains a control 
appliance device acquisition program 12f for acquiring retrieve 
device data used to derive the necessary data from the 
production instruction data file 135; a data 
retrieving /producing instruction condition comparing program 
I2g for retrieving/deriving record data corresponding thereto 
from the production instruction data file 135 based up the 
retrieve device data; and also a control appliance device 
production instructing program 12h for writing the derived 
record data such as the production instruction into the control 
appliance 4 . 

Fig. 18 schematically shows a screen arrangement for 
representing a display screen of the CRT2 displayed on the data 
retrieving/producing instruction condition setting program 12e. 




In this drawing, reference numeral 28 indicates a main 
display screen. On this main display screen 28, a file name of 
the production instruction data file 135 set into the auxiliary 
storage unit 13; a trigger monitoring interval corresponding to 
5 an interval used to monitor a trigger condition for giving the 
production instruction to the control appliance 4; the number 
of production instruction data; and also the number of retrieve 
device for acquiring the retrieving device data are set. 
Reference numeral 29 indicates a trigger condition setting 
ic screen. A station number, a device type, the number of this 
device, and a device state, constituting a trigger condition 
- used to acquire the data, are set on this trigger condition 
setting screen 29. 

~ Reference numeral 30 shows a screen used to set a write 

15 destination used when the data for instructing the production 
is written into the control appliance 4. On this writing 
format setting screen 30, the following items are set, namely, 
a data name for instructing the production; a station number of 
the control appliance 4 into which the data should be written; 
20 a device type; and a head device number for designating which 
device is started within the device type; and further a device 
number for designating how many device data are acquired from 
the head device No. . Referring numerals 30a, 30b, 30c are 
screens for setting production instructing data in accordance 
25 with the number of production instruction data set on the main 
display screen 28. 
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Reference numeral 31 indicates a screen for setting a 
station number, a device type, and a device No. in order to 
acquire the retrieving device data from the control appliance 
4 . 

Fig. 19 is a conceptional diagram for showing setting 
file 136 set in the interactive manner (see Fig. 18). In this 
drawing, reference numeral 136a shows a main table for 
indicating the content set on the main display screen 29, 
reference numeral 136b is a trigger condition table for showing 
the content set on the trigger condition setting screen 29, 
reference numeral 136c is a production instructing data table 
for showing the content set on the writing format setting 
screen 30, and reference numeral 136d indicates a retrieving 
data table for showing the content set on the retrieving data 
setting screen 31. 

Fig. 20 is a diagram for representing, for instance, a 
previously formed production instruction data file 135, into 
which a production number, a producing quantity, a color code, 
and a machine type are set in correspondence with a record 
number. 

Fig. 21 is a flow chart for indicating operations of 
the retrieving/producing instruction function of the controller 
1 . A production is instructed to the .control appliance 4 in 
accordance with a series of this flow operation. 

Referring now to drawings, operations of this 
embodiment 1 will be explained. 

- 45 - 



.231 9866A l_> 




A conceptional operation will now be described with 
reference to Fig. 17. 

The operator sets (inputs) data for instructing a 
desirable data retrieval/production by operating the keyboard 
3 in the interactive manner based upon the data 

re ^ r ^® v ^ n 9/p roc ^ uc ing instruction condition setting program 12e 
( see Fig . 19 ) . 

Furthermore , the control appliance device acquisition 
program 127 will refer to the setting data file 136 stored in 
the auxiliary storage apparatus 13 so as to acquire the 
retr * ev -*- n 9 device data used to derive the necessary data from 
the production instruction data file (see Fig. 20) after the 
trigger condition could be satisfied. 

Next, based upon the data retrieving/producing 
instruction condition comparing program 12g, the corresponding 
data is retrieved /derived from the production instruction data 
file 135 on the basis of the retrieving device data. Based 
upon the derived data, the data such as the production 
truction is written into the control appliance 4 in 
accordance with the control appliance device production 
instructing program 12h. 

Next, a detailed explanation is made of the data 
r€tr i evi ng/producing instruction function of the controller 1. 

Similar to the above-described embodiment 1 or 2, when 
the operator first initiates the controller 1 by way of the 
keyboard 3, the main display screen 28 is displayed on the 
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CRT2. On this displayed main display screen 28, a file name of 
production instruction "production instruction LOG" and a 
trigger monitoring interval ”1000" are inputted. 

Thereafter, the screen of the CRT2 is switched into a 
trigger condition setting screen 29 for setting a trigger 
condition. The station number of the control appliance 4 for 
constituting the trigger condition is set as "1”, a device type 
among the set control appliance 4 is set as "W" ; a device 
number thereof is set as ”100", and furthermore, a device 
condition thereof is set as "=0". 

When the entry of the trigger condition on the trigger 
conditions setting screen 29 displayed on the CRT2 is 
accomplished, the display screen is returned to the main 
display screen 28 on which the production instruction data 
number "3" is inputted. 

Then, the display screen is changed into another screen 
30 through which the production instructing data corresponding 
to the production instruction data number "3" is set, and thus 
suc h a setting operation is firstly carried out as to the 
production instructing data 1 . The production instructing data 
1 becomes the production instructing data name "production 
quality", the station number "1”, the device type "E", the head 
device No. "300”, and the device number ”1". The production 
instructing data 2 becomes the production instructing data name 
"color code", the station number "1", the device type "W" , the 
head device No. "301", and the device number "1”. The 
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production instructing data 3 becomes the production 
instructing data name "machine type", the station number "1", 
the device type "W" , the head device No. "302", and the device 
number " 1 " . 

Now, the production instructing data 1 implies that the 
data about "production quantity" is written into the station 
number "1" of the control appliance 4, the device type "W", the 
head device No. "300", and the device number "1". 

Also, the production instructing data 2 implies that 
the data about "color code" is written into the station number 
"1" of the control appliance 4, the device type "W" , the head 
device NO. ”301", and the device number "1". 

Furthermore, the production instructing data 3 implies 
that the data about "machine type" is written into the station 
number " 1 " of the control appliance 4 , the device type "W" , the 
head device No. "302", and the device number "1". 

Thereafter, the display screen is returned to the main 
display screen 28 on which the number of retrieved device "1" 
is set. Then, both the conditions (station number "1", device 
type "W" , device No. "200") used to acquire the retrieving 
device data corresponding to the retrieve device " 1 " from the 
control appliance 4 , and also the retrieve field name for 
designating which field within the production instructing data 
fils* from which the acquired retrieving device data is 
re, trieved, are set on the subsequently switched screen 31. 
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The data set in the above-explained manner is saved in 
the setting data file 136 (see Fig. 19). 

The production instruction data file 135 shown in Fig. 
20 is previously inputted by the keyboard 3 or the like. 

5 After the operator has accomplished setting of the 

above-explained data retrieve /production instructions, when the 
operator initiates the control appliance device acquisition 
program 12f via the keyboard 3, at a step S91, a production 
instruction data file name of the field of the main table 136a 
10 within the setting data file is derived, and then the 
production instruction data file 135 within the auxiliary 
storage unit 13 is opened, and thereafter the process operation 
is advanced to a step S92. 

At this step S9 2, the field production instruction data 
15 number ”3" of the main table 136a in the setting data file 136 
is derived. 

Then, at a step S93, the station number ”1", the device 
type "W", and the device No. "100" of the trigger condition 
table 136b of the setting data file 136 are derived, and the 
20 data for the trigger condition is acquired from the control 
appliance 4 in accordance with this set data. 

At a step S94, a comparison is made of the device 
condition "=0" of the data acquired from the control appliance 
4 so as to check whether or not the trigger condition could be 
25 satisfied. 
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If this trigger condition could not be satisfied, then 
the process operation is returned to the step S93 at which the 
data for the trigger condition is continuously acquired. 

After t * ie trigger condition could be satisfied at the 
step S94 , the retrieving device data is acquired from the 
control appliance 4 based upon the station number ”1", the 
device type "W", and the device No. ”200", which are set to the 
retrieving data table 136d at a step S95. 

At a step S96 , the production instruction data file 135 
is retrieved based on the content of the acquired retrieving 
device data. 

In this case, it is assumed that the content of the 
retrieving device data is "125”. 

The production instruction data file 135 shown in Fig. 
20 is equal to the file "production instruction LOG" defined in 
the production instruction data file name of the main table 
136a in the setting data file 136. 

At a step S97 , such a retrieve operation is carried out 
based on the retrieving device data "125" in that which record 
data in the production instruction data file may be handled as 
the production instruction data. In this embodiment, the 
retrieving device data corresponds to the field "product 
number" of the production instruction data file 135. 

When the field "product number" is retrieved based on 
the retrieving device data "125", it is coincident with the 
record content of the record No. 4. Since it is coincident 
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with the record content, the content of this record is 
recognized as the production instructing data, and then the 
content of the "production quantity (75)", the "color code 
(8)", and the "machine type (2)" subsequent to the field 
5 "product number" are derived. 

At the next step S98, the previously derived data about 
the "production quantity (75)”, the "color code (8)", and the 
"machine type (2)" are written into the control appliance 4 
based on the production instructing data table 136c of the 
10 setting data file 136. 

In Fig. 19, the "production quantity (75)" is written 
into the control device 4 of the station number "1", the device 
type "E”, and the device No. "300". Also, the "color code (8)" 
is written into the control appliance 4 of the station number 
15 "1", the device type "W" , and the device No. “301". The 

"machine type (2)" is written into the control appliance 4 of 
the station number "1", the device type ”W" , and the device No. 
"302” based upon the control appliance device production 
instruction program 12h. 

20 At a step S99, a check is done as to whether or not a 

signal for accomplishing the data retrieving/producing 
instruction function is entered by the keyboard 3 and the like. 
If this signal is not inputted, then the data 
retrieving/producing instruction function is ended. 

25 If such a signal for accomplishing the data 

retrieving /producing instruction function is not inputted, then 
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the process operation is returned to the step S3 9 at which the 
above-described process is repeated. 

In accordance with this embodiment, the data used to 
instruct the data retrieving/producing operation can be formed 
5 in the interactive manner by the simple operation, so that 
since the complex program is no longer required to be formed by 
the user himself , the programming work condition could be 
improved . 

Also, the trigger condition can be easily changed and 
10 the setting operation of the descriptive file can be readily 
modified. Therefore, the desired data can be readily formed 
without having knowledge about the device of the control 
appliance 4 . 

Even when the station number of the control appliance 
15 4 which may instruct the production, and also the control 

appliance itself is changed, the resetting operation can be 
easily performed without reforming the program. 

( Embodiment 4 ) 

Referring now to Fig. 22 to Fig. 25, a data writing 
20 method according to an embodiment of the present invention will 
be described. 

Fig. 22 is a block diagram for representing a function 
of a data processing apparatus according to an embodiment of 
the present invention. In this drawing, reference numeral 1 
25 shows a control apparatus (controller) for controlling an 
appliance connected thereto. To this controller 1, a CRT2 
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functioning as a display unit, a keyboard 3 functioning as an 
input unit, and a control appliance 4 containing a plurality of 
PLCs and a plurality of PCs are connected. 

Within the controller 1, there are provided a CPU11 for 
5 executing a user application program and a program such as a 
preset control program, a memory 12 for storing the user 
application program and the preset control program, an 
auxiliary storage unit 13 having a production instruction data 
file 137 with a database format which stores production 
10 instruction data written into the control appliance 4, and also 
having a setting data file 138 for storing therein setting data 
to be written into the control appliance 4, an interface for 
interfacing to the CRT2, another interface 142 for interfacing 
to the keyboard 3, and also a further interface 143 for 
15 interfacing to the control appliance 4 . 

It should be noted that the control program stored in 
the memory 12 contains a writing data setting program 12i and 
a writing program 121 j. The writing data setting program 12i 
is capable of setting a condition to write desired production 
20 instruction data by employing the keyboard 3 and a mouse by an 
operator in an interactive manner displayed on the CRT2 . The 
data writing program 121j stores therein a data writing 
method . 

Fig. 23 schematically shows a setting data file 138 set 
25 in an interactive manner based on the writing data setting 
program. In this drawing, reference numeral 138a indicates 



53 




a main table for indicating a content set on a main display- 
screen; reference numeral 138b is a trigger condition table for 
showing a content set on a trigger condition setting screen; 
and reference numeral 138c is a writing data table for showing 
5 a content set on a descriptive format setting screen. 

Fig. 24 is a diagram for representing a previously 
stored production instruction data file 135, in which "12345" 
is set to the product number, and ”234567" is set to the 
production instruction number. 

10 Fig. 25 is a flow chart for indicating operations of 

the production instruction data writing function executed by 
. the controller 1. The production instruction is issued to the 
control appliance 4 according to a series of this flow 
operation. 

15 Referring now to the drawing, operations of this 

embodiment 4 will be described. 

Similar to the above-described embodiment 3, when an 
operator first initiates the controller 1 via the keyboard 3, 
the main display screen is displayed on the display screen of 
20 the CR2. On this displayed main display screen, a file name of 
production instruction data "START.DAT" and a trigger 
monitoring interval "1000" are inputted. 

Thereafter, the screen of the CRT2 is switched into a 
trigger condition setting screen for setting a trigger 
25 condition. The station number of the control appliance 4 for 
constituting the trigger condition is set as " 1 “ ; a device type 

- 54 - 

BNSDOCID: <GB 2319866A_L> 




among the set control appliances 4 is set as "W" ; a device 
number thereof is set as "100"/ and furthermore, a device 
condition thereof is set as "=0". 

When the entry of the trigger condition on the trigger 
5 condition setting screen displayed on the CRT2 is accomplished, 
the display screen is returned to the main display screen on 
which the writing data number "2" is inputted. 

Then, the display screen is changed into another screen 
through which the production instructing data corresponding to 
10 the writing data number "2" is set, and thus such a setting 
operation is firstly carried out as to the production 
instructing data 1 . The writing data 1 becomes the writing 
data name "product number", the station number ”1", the device 
type "W" , the head device No. "0" and the device number "1”. 
15 The writing data 2 becomes the writing data name "production 
instruction quantity", the station number "1", the device type 
“D", the head device No. ”100", and the device number "2". 
These data set in accordance with the above-described manner 
are saved in the setting data file 138. 

20 After the operator has accomplished setting of the 

above-explained writing data, when the operator initiates the 
controller 1 via the keyboard 3, at a step S101, a "production 
instruction data file name" of the field, of the main table 138a 
within the setting data file 138 is derived in the auxiliary 
25 storage unit 13 based on the writing program 12 j, and then the 
production instruction data file 137 within the auxiliary 
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storage unit 13 is opened, and thereafter the process operation 
is advanced to a step S102. 
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At this step S102, the field "writing data number (3)" 
of the main table 138a in the setting data file 138 is derived. 

Subsequently, at a step S103, the station number "1" , 
the device type "W" , and the device No. "100" of the trigger 
condition table 138b of the setting data file 138 are derived, 
and the data for the trigger condition is acquired from the 
control appliance 4 in accordance with this set data. 

Then, at a step S104, the field "device condition (=*0)" 
the setting data file 138 is derived, and a comparison is 
made of the device condition “=0" of the data acquired from the 
control appliance 4 so as to check whether or not the trigger 
condition could be satisfied, if this trigger condition could 
not be satisfied, then the process operation is returned to the 
step S103 at which the data for the trigger condition is 
continuously acquired. To the contrary, if the trigger 
condition could not be satisfied, then an initial value "l" is 
substituted for the variable "i" at a step S105. 

At the step S106, the field "writing data name” of "i" 
being equal to the "record No." of the writing data table 138c 
of the setting data file 138 is derived, and the production 
instruction data is read out from the field of the production 
instruction data file 137 corresponding to the set writing data 
name. In the setting data file 138 of Fig. 23, the record No. 

1 reads 2-byte integer data "12345" equal to a product between 
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2-bytes of the device type W and the device number 1 from the 
field name "product number" of the production instruction data 
file, whereas the record No. 2 reads 4-byte integer data 
"234567" equal to a product between 2 bytes of the device type 
D and the device number 2 from the field name "production 
instruction quantity" of the production instruction data file 
( see Fig . 24 ) . 

At a step S107, the field "station number", the "device 
type", the "head device No.", and "the device number" of "i" 
equal to the record No. of the writing data table 138c 
corresponding to the production instruction data file 137 are 
derived, and the production instruction data is written into 
the control appliance 4 in accordance with the set data . In 
this embodiment , the record No . 1 writes the data into the 
station number “ 1 " , the device type "W" , the head device No . 
"0", and the device number "1", whereas the record No. 2 write 
the data into the station number "1", the device type "D", the 
head device No. "100", and the device No. ” 2 ” (see Fig. 23). 

At a step S108, "1" is added to a variable "i". At a 
step S109, a check is done as to whether or not the variable 
'' i " is greater than the writing data number if the variable "i" 
is greater than the acquired data number, then the process 
operation is advanced to a step S110. Conversely, if the 
variable "i" is not greater than it, then the process operation 
is returned to the step S106. 
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At the step S110, another check is done as to whether 
or not a signal used to accomplish the data writing operation 
is entered by the keyboard 3. If such a signal is inputted, 
then the process operation jumps to a step S612 at which the 
5 data writing operation is ended. Conversely, if the signal 
used to end the data writing operation is not entered , the 
process operation is returned to the step SI 04 at which the 
data acquisition for trigger condition is repeated. 

In accordance with this embodiment, the writing data 
10 used to instruct the production can be formed in the 
interactive manner by the simple operation, so that since the 
complex program is no longer required to be formed by the user 
himself, the programming work condition could be improved. 

Also, the trigger condition can be easily changed and 
15 the setting operation of the descriptive file can be readily 
modified. Therefore, the desired data can be readily formed 
without having knowledge about the device of the control 
appliance 4. 

Also, since the writing data is introduced into a 
20 client/server system, the data used in the respective client 
machines can be managed in the batch manner by sharing the data 
to the database server of the host machine. 

(Embodiment 5) 

Referring now to Figs. 26 to 29, a data 
25 acquiring/storing method according to another embodiment of the 
present invention will be described. 
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Fig. 26 is a block diagram for representing ar. 
arrangement of a data processing apparatus having ar. 
acquisition/ storage function according to an embodiment of the 
present invention. In this drawing, reference numeral 1 shows 
a control apparatus (controller) for controlling an appliance 
connected thereto. To this controller I, a CRT 2 functioning as 
a display unit, a keyboard 3 functioning as an input unit, and 
a control appliance 4 containing a plurality of PLCs and a 
plurality of PCs are connected. 

the controller 1, there are provided a CPU11 for 
executing a user application program and a. program such as a 
preset control program, a memory 12 for storing the user 
application program and the preset control program, an 
auxiliary storage unit 13 having a storage file 139 with a 
database format which stores data acquired from the control 
appliance 4, and also having a setting data file 140 for 
storing therein a storage format of the storage file 139, an 
interface 141 for interfacing to the CRT2 , another interface 
14 2 for interfacing to the keyboard 3, and also a further 
interface 143 for interfacing to the control appliance 4. 

It should be noted that the control program stored in 
the memory 12 contains a storage format setting program and an 
acquisition/storage program 12k. The storage format setting 
program is capable of setting a desired storage format of the 
storage file 139 by employing the keyboard 3 and a mouse by -an 
operator in an interactive manner displayed on the CRT2 . The 




acquisition/storage program 12k is to store therein a data 
acquiring method, a data processing method, and a data storing 
method . 

The memory 12 contains an accumulation time storage 
area 121a for storing accumulation time, an elapse time storage 
area 121b for storing elapse time when device data is 
coincident with a comparison value, and a number storage area 
121c for storing the number when the device data is coincident 
with the comparison value, in order to store a history when the 
device data acquired from the control appliance 4 is made 
coincident with the comparison value corresponding to 
predetermined monitor comparison data. 

Fig. 27 is a diagram for indicating acquiring data 
which has been set in an interactive manner based upon the 
storage format setting program and stored in a setting data 
file 140. 

Fig. 28 represent a file used to store therein the 
accumulation time, the elapse time, and the number when the 
device data acquired from the control appliance 4 and formed in 
the storage file 139 is made coincident with a predetermined 
comparison value. 

Fig. 29 is a flow chart for explaining operations when 
the data is acquired from the control appliance 4 based upon 
the setting data file 140 and the acquisition/storage program 
12k. The storage file 139 is produced by performing a series 
of this flow operation. 
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The data acquisition/storage method by the controller 
1 is identical to that of the above-explained embodiment l. 

The set data to be acquired is saved in the setting data file 
140 shown in Fig. 27. 

The device data acquired from the control appliance 4 
based on the acquisition/storage program 12k is stored in the 

storage file 139 within the auxiliary storage unit 13 (shown in 
Fig. 28). 

Next, a description will be made of a method for 

acquiring data from the control appliance 4 executed by the 
controller 1 . 

When an operator initiates the controller 1 by the 
keyboard 3, the acquisition/storage program 12k stored in the 
memory 12 is commenced. 

^ a ste P Sill, this acquisition/storage program 12k 
forms a database formatted storage file 139 for storing therein 
the data acquired from the control appliance 4 inside the 

auxiliary storage unit 13, and thereafter the process operation 
is advanced to a step S112. 

a ste P S112, the accumulation time of the 
accumulation time storage area 121a is set to "0", and the 
number storage area 121c is set to "0". Then, at a step S113, 
the elapse time of the elapse time storage area 32b is set to 

0 , and then the process operation is advanced to a further 
step S114. 
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At this step SI 14, "control appliance device monitoring 
interval", "station number", "device type", and "device No." 
are derived from the setting data file 132, and then the device 
data of the control appliance 4 is read in accordance with the 
set data . 

Then, at a step SI 15, a comparison is made between the 
device data read at the step S114 and the control appliance 
device data comparison value stored in the setting data file 
140. When the former device data is not coincident with the 
control appliance device data, the process operation is 
returned to the step S114. 

On the other hand, when the read device data is 
compared with the control appliance device data comparison 
value stored in the setting data file 140, if this read device 
data is made coincident with this comparison value, then the 
process operation is advanced to a step S116, at which the 
control appliance device monitoring interval set in the setting 
data file 14 0 is added to the elapse time of the elapse time 
storage area 121b. 

Thereafter, at a step S117, the "control appliance 
device monitoring interval", the "station number", the "device 
type", and the "device No." are derived from the setting data 
file 132, and then the device data of the control appliance 4 
is read in accordance with the set data. 

Then, at a step S118, a comparison is made between the 
device data read at the step S117 and the control appliance 
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device data comparison value stored in the setting data file 
140. When the former device data is not coincident with the 
control appliance device data, the process operation is 
returned to the step S116. 

On the other hand, when the read device data is 
compared with the control appliance device data comparison 
value stored in the setting data file 140, if this read device 
data is not made coincident with this comparison value, then 
the process operation is advanced to a step S119, at which the 
elapse time of the elapse time storage area 121b is added to 
the accumulation time of the accumulation time storage area 

121a, and "1" is added to the number of the number storage area 
121c. 

At a step SI 20, the accumulation time of the 
accumulation time storage area 121a, the elapse time of the 
elapse time storage area 121b, and the number of the number 
time storage area 121c are stored into the respective 

corresponding areas of the storage file 139 of the auxiliary 
storage unit 13. 

In accordance with this embodiment, the storage file 
used to store the data can be formed in the interactive manner 
by the simple operation, so that since the complex program is 
no longer required to be formed by the user himself, the 
programming work condition could be improved. 

Also, the trigger condition can be easily changed and 
the setting operation of the storage file can be readily 
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modified. Therefore, the desired storage file can be readily 
formed without having knowledge about the device of the control 
appliance 4 . 

Furthermore, the conditions of the plural control 
5 appliance 4 connected to the controller 1, namely such 
information about the accumulation time, the elapse time, and 
the number, obtained when being compared with a predetermined 
comparison value can be easily acquired in high precision 
without any temporal error, and also the line can be surely 
10 monitored, so that the stage analyzing capability can be 
improved . 

( Embodiment 6 ) 

Referring now to Fig. 30 to Fig. 35, a data 
- acquiring/ function according to an embodiment of the present 
15 invention will be described. 

Fig. 30 is a block diagram for representing an 
arrangement of a data processing apparatus having a data 
acquisition function according to an embodiment of the present 
invention. In this drawing, reference numeral 1 shows a 
20 control apparatus (controller) for controlling an appliance 
connected thereto. To this controller 1, a CRT2 functioning as 
a display unit, a keyboard 3 functioning as an input unit, and 
a control appliance 4 containing a plurality of PLCs and a 
plurality of PCs are connected. 

25 Within the controller 1, there are provided a CPU for 

executing a user application program and a program such as a 
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preset control program, a memory 12 for storing the user 
application program and the preset control program, and an 
interface with an auxiliary storage unit 13, a CRT, a keyboard 
3 , and a control appliance 4 . 

In this case, the memory 12 contains a label for 
setting data 122 used to acquire data from the control 
appliance 4 into which at least a name of a read destination 
control appliance, a name of a read device, and a device No. 
are stored; label editing means 123 for editing data written 
into a plurality of labels (a to e) within this label 122 based 
upon the same control appliance name and the same device name; 
communication means 124 for reading data with respect to a 
specific control appliance 4 and a specific device; data 
acquiring means 125 or selectively deriving such data required 
to the respective labels (a to e) from the data read out from 
the control appliance 4 by the communication means 124; and a 
table 126 for storing therein a relationship among the 
respective communication means 124, the control appliance, the 
read device provided with the control appliance 4 . 

Fig. 31 is a diagram for selectively indicating only 
the "read destination control appliance name”, the "read device 
name", and the "device No." among the data stored in the label 
122 . 

Fig. 32 is a diagram for representing the contents of 
the table 126 into which the relationship among the respective 
communication means 124, control appliance 4, ahd device. 




Fig. 33 is a flow chart for briefly indicating process 
operation of the controller 1 . 

Fig. 34 is a flow chart for representing process 
operation of the label editing means 123. 

5 Fig. 35 is another flow chart for showing process 

operation to acquire the necessary data from the communication 
means with reference to the table 126 by the data acquiring 
means 125. 

First, the brief operation of the controller 1 will now 
io be explained with employment of Fig. 33. 

When an operator inputs a data acquisition starting 
signal from the keyboard 3, at a step S131, the read 
destination control appliance and the device name are derived 
from the respective labels a, b, c, d, e on which the read 
15 destination control appliance and the device name are written, 
by the label editing means 123. At a step S132, the same items 
are combined with each other among them. At this time, a check 
is done as to whether or not these same items are within the 
maximum size range where all of the device data can communicate 
20 with each other within once. If the device data exceed this 
maximum size range, even when there are the same device data, 
these device data are separately combined with each other. For 
instance, in such a case that there are five sorts of labels (a 
to e) as shown in Fig. 31, the data about the same control 
25 appliances are combined with each other, and the resultant data 
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are indicated in Fig. 32. It should be noted a point range 
readable within one time is 500. 

Thereafter, at a step S133, each of the combined data 
groups is transferred to the communication means 124a and 124b 
5 corresponding to a plurality of control appliances (PLC4a and 
PLC4b in this embodiment), and then the process operation is 
advanced to a step S134. 

At a step S134, each of these communication means 124a 
and 124b, to which the data has been supplied, reads at the 
10 data from the head No. of the respective devices up to the 
reading point, which are designated in the table 126, and then 
stores the read data, and thereafter, the process operation is 
advanced to a step S135. 

In other words the same data designated in the plural 
15 labels are read within one time. 

Then, at a step S135, the read data are acquired by the 
data acquisition means corresponding to the label 122a, the 
label b, the label c, the label d, and the label e with 
reference to the table 126 in such a manner that data in the 
20 ranges required to the respective labels are selected. 

At this time, the relationship how to acquire the data 
by the respective acquisition means from which communication 
means is obtained with reference to the table 126. 

Subsequently, at a step S136, a check is made as to 
25 whether or not a request to accomplish the data acquisition is 
issued from the keyboard 3. If such an end request is issued, 
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then a series of the process operation is completed. if such 
an end request is not yet issued, then the process operation is 
returned to the step S134. At this step S134, the data 

acquisition process operation is repeated until the data 
acquisition end signal is issued from the keyboard 3, and the 
data read process operation is repeatedly performed with 
respect to the same data. 

Next, the flow operations of the label editing means 
123 will now be described with reference to Fig. 34. 

At a first step S141, the read destination control 
a PPii® nce ' the device name, and the device No. are derived from 
the first label. 

For example, when the content of the label 122 is such 
data as illustrated in Fig. 32, as to the firstly read data, it 
is assumed that the "read destination control appliance” is ”1 
(PLC 4a)", the “read device name” is "D”, and the "device No.” 
is ”0". 

Next, another check is done at a step SI 4 2 as to 
whether or not other data are left in the same control 
appliance. Since this present data corresponds to firstly read 
is conceivable that there is no data in the same 
control appliance (PLC1). Thus, the process operation is 

a ^ vance ^ a step S145 at which a table is produced by using 
this data as new data. 

In this case, assuming now that the point readable 
within one time in this system is equal to 500, when the table 
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data are formed while the head No. of the read device is "0” 
and the read point is 500, the table data are defined as in the 
column of the communication means 124a of Fig. 32. 

Then, another check is made at a step S146 as to 
whether or not subsequent data is present in the same label . 
If there is the subsequent data as shown in the label 38a, then 
the process operation is returned to the step S141 at which the 
subsequent data is acquired. On the other hand, if there is no 
next data, then the process operation is advanced to a step 

S147 at which a check is made as to whether or not there is a 
next label . 

Now, when there is a next label, the process operation 
is returned to the step S141, whereas when there is no next 
label, the process operation is advanced to a further step S149 
at which the process operation is accomplished. 

Next, the processing operation is carried out n such a 

case that second data of the label 122 is acquired at the step 
S141. 

That is, this second data is now assumed that the "read 
destination control appliance" is "l"; the "device name" is 
-D"; and the "device No." is "100". At this time, since the 
data of the same control appliance (PLCl) has been previously 
formed at the checking step of the step S142, the process 
operation is advanced to a step S143 at which another check is 
done as to whether or not the data of the same device name- is 
present in the table. if there is no same device name data. 




then the process operation is advanced to a step S14 5. 
However, since there is the sane device name in the present 
data, the process operation is advanced to a step S144. At 
■this step S144 , a check is done as to whether or not the 
designated device No. is present within the data range 
registered in the table. In this case, since the designated 
device No. is 100 and then is present within such a range from 
the head No. of the data contained in the table to 500 points 
(namely, 0< (designated No.)<500), so that this designated 
device No . is contained in the column of the communication 
means 124a of Fig. 32, no new table data is produced and then 
the process operation is advanced to a step S146. To the 
contrary, if the designated device No. is larger than, or equal 
to 500, then this designated device No. is located outside the 
range of the existing data, so that new data is produced at a 
step 5145 . 

Next, a description will now be made of process 
operation executed when the content of the label b is edited. 

First, a check similar to the above-described check for 
the data of the label a is carried out with respect to first 
data. Since it can be seen that this first data is contained 
in the table data of the communication means 124a, no new table 
is produced. 

Subsequently, the process operation is returned to the 
S ^®P S141 at which second data of the label b is acquired, 
namely, the "read destination control appliance"' is "2(PLC2J", 




the "device name" is ”D", and the "device No." is "500". in 
this case , since only the table data of "1" is present in the 
read destination control appliance and the same PLC2 data is 
not present in the check operation of the step S142, the 
process operation is advanced to a step S145 at which such a 
table data that the "read destination control appliance" data 
is ”2 (PLC2 ) " is formed. At this time, the head No. of the read 
device is "500", and the read point is "500”, namely 500 points 
from 500 to 999. 

While the editing process is performed in a similar 
manner to that of the above-described manner, the label c is 
contained in the table data of the communication means 124b, 
and the label d is involved in the communication means 124a. 
Then, after the process operation for the second data of the 
label e has been accomplished, since no next label is present 
by the judgement result made at the step S147, the process 
operation is advanced to a step S148 at which the process 
operation is ended. 

The two sets of table data as shown in Fig. 32 are 
formed from the five labels of Fig. 31 in the above-described 
manner. It should be assumed that the data are stored in this 
table in such a manner that the data sequence is rearranged in 
accordance with the serial number of control appliances , and 
the head read number is rearranged according to this serial 
number thereof . 




Referring now to a flow chart of Fig. 35, operations of 
the data acquisition means 125 will be described. 

At a first step S151, the "read destination control 
appliance- , the "device name", and the "device No." are 
acquired from the label a, the label b, the label c, the label 
d, and the label e, which handle the data acquisition means. 

It is now assumed that if the data acquisition means 
a is handles, then the data is derived from the label a, and 

if the data acquisition means “b", then the data is derived 
from the label b. 

If the label a is such data as shown in Fig. 31, then 
the "read destination control appliance" is "PLC1", the "device 
name” is "D", and the "device No." is "0". 

At the next step S152, the head PLC information of the 
read destination control appliance" contained in the table 
data is acquired into which the data acquired from the control 
appliance 4 have been stored. In this case, when the content 
of the table data is indicated as in Fig. 32, the head PLC 
information becomes ** 1 w . 

Then, at a step S153, a check is made as to whether or 
not the "read destination control appliance" acquired from the 
table is identical to the data about "read destination control 
appliance" of the label. if this "read destination control 
appliance is not identical to the data about "read destination 
control appliance" of the label, subsequent head PLC 
information contained in the table is acquired at a step S154 . 

- 72 - 



2319866A I > 




Now, if the data are given as shown in Fig. 31 and Fig. 
32, then the data "PLC1" of the “read destinktion control 
appliance" is identical to these data, so that the process 
operation is advanced to a step S155 at which a "device name" 
contained in this PLC information is acquired, in case of Fig. 
32, the "device name” is "D" . 

Next, a check is made as to whether or not the "device 
name" acquired from the table is identical to the data of the 
label. If this device name is not identical to the data of the 
label, then the next device name information contained in the 
table is acquired at a step S157. if such data as shown in 
Fig. 32 is present, since the "device name (D)" is identical to 
this data, the process operation is advanced to a step S158 at 
which a “head read No.“ and a "read point" contained in this 
device name information are acquired. in the case of the data 

of Fig. 32, the “head read No." is “0" and the "read point” is 
"500 points". 

Next, at a step S159, another check is done as to 
whether or not the designated device No. in the label is 
contained in the point range of the read device acquired from 
the table. If this designated device No. is not contained in 
the point range, then the process operation is advanced to a 
step S160 at which next head read No. information is acquired. 
If such data as shown in Fig. 32 is contained, since the 
designated “device No." is involved in such a range from the 




"head read No." in the table data to the "read point", the 
process operation is advanced to a step S161. 

It could be understood that the data acquisition means 
"a” may acquire the head data among the data about 500 points 
5 from PLC1 read by the communication means 124a. Then, the data 
of the "device No.(0)" designated in the label a at the step 
5161 is obtained. 

Subsequently, at a step S162, a further check is done 
as to whether or not the next "read destination control 
io appliance" data ia designated in the label. For example, if 
the label a in fig. 32 is designated, since second data ”PLC2" 
is present, the process operation is returned to the step SI 51 
- at which the data acquisition process operation is repeated. 
If the last data in this label is designated, then the process 
is operation is accomplished. 

According to this embodiment, even when there are the 
same device name data in a plurality of labels, all of such 
data (read destination control appliance, and device name) are 
combined with each other. Based on the combined information, 
20 the data can be acquired from the control appliances within one 
time, so that it is possible to eliminate waste operations. 
That is, the same device data are repeatedly read. Also, a 
total number of communication process operations with the 
control appliance, whose process time becomes relatively long, 
25 can be reduced, and therefore the workload given to 'the 
controller can be reduced. 
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Also, since the same device data set in a plurality of 
labels are read within one time, there is no problem such that 
the data values are deviated every reading operation even when 
the same device values are present as in such a case that the 
communications are established with the control appliances 
every label. Accordingly, reliability in the data acquisition 
could be increased. 

( Embodiment 7 ) 

Referring now to Fig. 36 to Fig. 40, a rearrangement of 
according to an embodiment of the present invention will be 
described. 

Fig. 36 is a block diagram for representing an 
arrangement of a data processing apparatus having a trigger 
condition rearranging function according to an embodiment of 
the present invention. In this drawing, a memory 12 employed 
in a control apparatus (controller) for connecting an appliance 
connected thereto includes a label 127 for storing therein 
information used to read the trigger condition from the control 
appliance; and trigger condition reading means 128 for reading 

information from the control appliances (PLC1, PLC2, , PLCn) 

based on the information of this label 127. 

The trigger condition reading means 128 employed in the 
memory 12 includes PLCNO. rearranging means 128a for 
sequentially deriving the trigger condition information 
contained in the label 127 from the head thereof every PLCNO. ; 
a PLC data table 128b for registering the trigger conditions 
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rearranged every PLCNo. based on this PLCNo. rearranging means 
128a; and communication means 128c for acquiring the trigger 
condition and the device data from the device data from the 
control appliances and for transmitting the data to the control 
5 appliances. This trigger condition reading means 128 further 
includes judgement rearranging means 128d for rearranging the 
trigger information read out every PCNo. in the order 
registered in the label; a trigger storage table 128e for 
storing therein the trigger condition information in the order 
10 registered in the label 127; and trigger condition judging 
means 128f for judging the trigger condition in the order 
registered in the label 127. 

Fig. 37 is a block diagram for representing a structure 
of the PLC data table 128b. This PLC data table 128b owns such 
15 a condition that the information as shown in Fig. 39 with 
respect to each of the PLCNo. is rearranged in a small order of 
PLCNo . 

Fig. 38 is a block diagram for showing an arrangement 
of the trigger data storage table 128e. In this trigger data 
20 storage table 128e, the trigger information read from the 
control appliance by the communication means 128c with PLC is 
stored in the same order as that of the information of the 
label 127 shown in Fig. 39. 

Fig. 40 is a flow chart for describing process 
25 operations of the trigger condition reading means . 
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At a step S171, a label arranging head number of the 
PLC data table 128b is set to "0“ in accordance with the PLCNo. 
rearranging order 128a, and then the process operation is 
advanced to a step SI 72. 

At the step 172, "PLCNo." of first trigger condition 
information read from the label 127 is acquired, and then the 
process operation is advanced to a step S173. 

At this step S173, the "device name" and "device No." 
among the first trigger condition information from the label 
127 are registered in the PLC data table 128b corresponding to 

the first PLCNo., and then the process operation is advanced to 
a step SI 74 . 

At the step S174, the label arranging head number is 
added, and the process operation is advanced to a step S175. 

At this step S175 , a check is made as to whether or not 
all of the trigger condition information have been acquired 
within the label 127. When all of the trigger condition 
information have been acquired, a communication is established 
with PLC of this PLCNo. by employing the communication means 
128c with PLC to thereby read out the trigger condition 
information, and then the read trigger condition information is 
stored into, for instance, a memory used to store the trigger 
condition information at a step S176. 

On the other hand, if all of the trigger condition 
information among the label 127 have not yet been acquired at 
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the above step S175, then the process operation is returned to 
the step S172 at which the "PLCNo." is regain acquired. 

At a step S177 , the trigger condition information for 
each of the PLCNo., which has been read out in the registering 
5 order of the label 127 is rearranged by employing the judgement 
rearranging sequence 128d. 

The first "PLCNo." corresponding to the head of the 
label 127 is acquired, the trigger information at the head of 
the PLC data table 128b is read, and then the first trigger 
10 information of the PLC1 is stored into the trigger data storage 
table I28e of the relevant arranging number. 

Subsequently, a second "PLCNo." of the label 127 is 
acquired, the second trigger information of the PLC data table 
128b is read, and then the second trigger information of the 
15 read PLC1 is stored into the trigger data storage table 12 8e of 
this relevant arranging number. This process operation is 
continued until all of the information of the label 127 have 
been processed. 

At a step 178, the trigger condition of the label 127 
20 is compared with the content of the trigger data storage table 
128e which have been rearranged by the judgement rearranging 
means 128d. When the trigger condition is satisfied, a data 
locking operation for acquiring the device data from the 
control appliance by the locking function. 

25 If the locking condition could not be satisfied at a 

step 178, then a waiting operation is immediately performed by 
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time period equal to the rigger 




a waiting means for a 
monitoring interval . 

At a step S181, another check is made as to whether or 
not an end request is entered from the keyboard connected to 
the controller. If the end request signal is entered, then the 
process operation is ended. Conversely, if the end request 
signal is not inputted, then the process operation is returned 
to the step S171 at which the trigger condition reading 
operation is performed. 

In accordance with this embodiment, when the trigger 
condition is acquired from the control appliance, the 
information of the label 127 is rearranged in response to No. 
of the control appliance. As a consequence, even in such a 
case that the data designations for the plural control numbers 
are made in a single label and then these data are alternately 
designated, the trigger conditions can be acquired every 
contr °l appliance number. Therefore, the numbers of 
communications with respect to the control appliances can be 
reduced and then the workload for the controller can be 
reduced ^ 

Also, since the read trigger condition information is 
rear ^anged in the original designated sequence, the judgements 
of the trigger conditions can be carried out in the registering 
order without any change in the order registered in the label . 

( Embodiment 8 ) 
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Referring now to Fig. 41 to Fig. 42, a waiting 
operation for a data acquisition according to an embodiment of 
the present invention will be described. 

Fig. 41 is a block diagram for representing an 
5 arrangement of a data processing apparatus having a waiting 
means according to an embodiment of the present invention, in 
this drawing, reference numeral 1 shows a control apparatus 
(controller) for controlling an appliance connected thereto, 
reference numeral 3 shows a keyboard for performing an input 
10 operation, reference numeral 4 represents a control appliance, 
and reference numeral 12 denotes a memory employed in the 
controller 1. 

Inside the memory 12, there are provided a label 127 
for storing therein information used to read out a trigger 
15 condition from the control appliance; trigger condition reading 
means 128 for reading information from the control appliance 
based upon this information of the label 127; a log-in 
mechanism for reading device data from the control appliance; 
and waiting means 129 for performing a waiting operation during 
20 a trigger monitoring interval stored in the label 127. 

Fig. 4 2 is a block diagram for indicating an 
arrangement of the waiting means 129 equipped with means for 
accepting an end request issued from the. keyboard 3 even during 
the waiting operation. In this drawing, reference numeral 129a 
25 shows a waiting operation remaining time registering unit for 
registering the trigger monitoring interval ' into waiting 
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operation remaining time 129, reference numeral 129b denotes a 
waiting operation executing unit for executing the waiting 
operation every preselected time, reference numeral 129c 
represents a waiting operation remaining time changing unit for 
subtracting a constant time for actually performing the waiting 
operation from the waiting operation remaining time to change 
the waiting operation remaining time. Also, reference numeral 
129d shows an end request accepting unit for accepting an end 
request signal entered from the keyboard 3 to thereby judge as 
to whether or not the end request is issued, reference numeral 
129e denotes a waiting operation remaining time judging unit 
for judging the waiting operation remaining time and for 
repeatedly performing the waiting operation when there is still 
waiting operation remaining time, and reference numeral 129f 
represents a waiting operation remaining time for storing the 
waiting operation remaining time. 

Fig. 43 is a flow chart for describing operations of 
the waiting operation means according to this embodiment . 

With reference to the flow operation of Fig. 43, the 
waiting operation by this waiting operation means will now be 
explained. 

At a first step S191, in response to the information of 
the label 127, the trigger condition reading means 127 reads 
out a trigger condition used to read out the device data from 
the control appliance 4, and then the process operation is 
advanced to a step S192. 




At this step S192, when the trigger condition is made 
coincident, the device data derived from the control appliance 
is log-in based upon the log-in function, and then the process 
operation is advanced to a step S193. 

At the step S193, the trigger monitoring interval 
stored in the label 127 is registered into the waiting 
operation remaining time 129f within the waiting means 129. 
Then, at a step SI 94, the waiting operation is executed for a 
preselected time by the waiting operation executing unit 129b. 
At this time, when the waiting operation remaining time 
registered in the waiting operation remaining time 129f is 
longer than, or equal to "1 second", a predetermined time is 
equal to "1 second". When the waiting operation remaining time 
is shorter than "1 second", a predetermined time implies a 
w ^iting operation remaining time. 

Thereafter, at a step S195, the actually waiting time 
is subtracted from the waiting operation remaining time in the 
waiting operation remaining time changing unit 129c so as to 
change the waiting operation remaining time, and then the 
process operation is advanced to a step S196. 

At a step SI 96, a check is made as to whether or not an 
end request is issued from the end request accepting unit 129d 
via the keyboard 3. If such an end request is issued, then the 
end process operation is performed. 

On the other hand, when no end request is issued via 
the keyboard 3 at the step S196, the process operation is 
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advanced to a step S197 at which a judgement is made by the 
waiting operation remaining time judging unit 129e as to 
whether or not there is the waiting operation remaining time 
129f . 

If there is the waiting operation remaining time I29f, 
then the waiting operation defined from the step SI 94 is 
repeated. Conversely, if there is no waiting operation 
remaining time 129f, then the trigger condition reading 
operation defined from the step S191 is repeatedly performed. 

Conventionally, even when the end request is 
transmitted from the keyboard 3, this end request could not be 
accepted unless the waiting operation for a predetermined 
trigger monitoring interval is carried out. Therefore, the end 
process operation could not be carried out. To the contrary, 
in accordance with this embodiment, even when the waiting 
operation defined by the trigger monitoring interval is not 
completed, the end request can be accepted every preselected 
time interval ("1 second" in this embodiment). The end process 
operation can be performed even in such a case that the trigger 
monitoring interval is long (for example, 1 hour), or the 
waiting operation is being executed. Accordingly, the work 
capability could be increased. 

Although this embodiment has described the end request, 
a similar process operation may be performed when other signals 
are received from the keyboard 3 and the control appliance 4. 




Since the present invention has been arranged, as 
previously described, this invention owns the below-mentioned 
effects . 

A data processing apparatus, according to the present 
5 invention, is comprised of: storage format setting means for 
setting a storage format in an interactive manner in order to 
store acquisition data in an arbitrary format, acquired from a 
control appliance connected thereto; storage file forming means 
for forming a storage file used to store said acquisition data 
10 based upon the storage format set by this storage format 
setting means; and storage means for storing the acquisition 
data acquired from said control appliance in the storage file 
formed by this storage file forming means in accordance with 
the storage format set by said storage format setting means . 

15 As a consequence, the storage file used to store the 

data can be formed in the interactive manner by the simple 
operation, so that since the complex program is no longer 
required to be formed by the user himself , a plenty of time and 
a heavy workload required for the programming work can be 
20 reduced. 

The specific knowledge required to execute the 
programming work is no longer required. Since such a simple 
work to answer to the interactive work is required, the editing 
work such as the correction becomes easy, and thus the user 
25 operability could be increased. 
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A storage processing apparatus, according to the 
present invention, is comprised of: storage format setting 

means for setting a descriptive format in an interactive manner 
in order to store acquisition data in an arbitrary format, 
5 acquired from a control appliance connected thereto; 
descriptive file forming means for forming a descriptive file 
based upon the descriptive format set by this descriptive 
format setting means; and write means for writing write data to 
said control means into the descriptive file formed by this 
10 descriptive file forming means. 

As a consequence, the storage file used to store the 
data can be formed in the interactive manner by the simple 
operation, so that since the complex program is no longer 
required to be formed by the user himself, a plenty of time and 
15 a heavy workload required for the programming work can be 
reduced . 

The specific knowledge required to execute the 
programming work is no longer required. Since such a simple 
work to answer to the interactive work is required, the editing 
20 work such as the correction becomes easy, and thus the user 
operability could be increased. 

Since either the storage means or the write means 
processes the acquisition data acquired from the control 
appliance, or the write data written into the control appliance 
25 in a preselected format by employing a designated condition 
formula, and thereafter stores or describes the processed data, 
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when the data is acquired or described, this data can be 
derived in the format required by the user without being again 
processed, so that the user operability could be improved. 

Since either the acquisition data acquired from the 
5 connected control appliance or the write data for the connected 
control appliance is simultaneously set the storage format 
setting means or the descriptive format setting means, either 
the acquisition data, or the write data can, be readily related 
to the storage format or the write format, and then the data 
io can be easily set, so that the work capability could be 
increased. 

Also, a data processing apparatus, according to the 
present invention, is comprised of: acquisition data setting 
means for setting a condition used to acquire acquisition data 
15 from a control appliance connected thereto; and data acquiring 
means for acquiring the acquisition data from said control 
appliance based upon the condition set by this acquisition data 
setting means, it is readily possible to form the condition 
used to acquire the acquisition data from the control appliance 
20 in the interactive format. Since the program for setting the 
condition is no longer required by the user himself, a plenty 
of time and a heavy workload required for the programming work 
can be reduced . 

The specific knowledge required to execute the 
25 programming work is no longer required. Since such a simple 
work to answer to the interactive work is required, the editing 
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work such as the correction becomes easy, and thus the user 
operability could be increased. 

Since the acquisition data acquired from the control 
appliance by the data acquiring means is compared with 
predetermined monitor comparison data to thereby store a 
history when said acquisition data is coincident with said 
monitor comparison data, the data processing apparatus itself 
can own the history based on the data of the control appliance, 
so that the manufacturing stage management capability for the 
manufacturing line can be increased. 

Also, data processing apparatus is comprised of: a 
production instruction data file for storing therein production 
instruction data on which processing condition for each of 
products manufactured by the connected control appliance have 
been described; comparing means for comparing a specific item 
of the production instruction data stored in this production 
instruction data file with the acquisition data acquired from 
the control appliance; and production instructing means for 
instructing said control appliance to start a production when 
said comparing means judges that said acquisition data 
corresponds to the specific item of said production instruction 
data based upon said production instruction data corresponding 
to said acquisition data. Accordingly, the production 
instruction can be issued to only such a case that the specific 
item of the production instruction data corresponds to the 
acquisition data. Thus, the data about the production 
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instruction can be managed in a batch manner, so that the 
maintenance and the management can be easily performed. 

Stnce the data processing apparatus is comprised of 
means for editing the condition data for the data 
acquisition set so as to acquire the acquisition data from the 
connected control appliance in unit of said connected control 
appliance, the time required for the data communication can be 
shortened by reducing the numbers of data transmissions between 
the control appliance and the data processing apparatus. The 
necessary data can be immediately transmitted/received, so that 
the manufacturing stage analysis capabilities such as the line 
monitoring operation can be improved, and thus the production 
capabilities can be improved. 

Since the acquisition data acquired every control 
appliance are restored in correspondence with the conditions 
set by said acquisition data setting means, only the required 
data can be easily handled, so that the data maintenance and 
management can be readily performed. 

Also, the data processing apparatus is comprised of: a 
waiting time registering unit for registering therein waiting 
time in order to interrupt a data processing operation; and an 
request accepting unit for subdividing said waiting time 
every preselected time interval, and for judging as to whether 
or not an end request is inputted, which instructs an end of 
the data processing operation every subdivided time interval; 
in which when said end instruction accepting unit judges such 
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that the end request is entered, the data processing operation 
is accomplished. In such a case that the end request for 
notifying the end of the data processing operation is entered, 
the data processing apparatus can respond to this end request, 
5 so that the waste waiting time can be reduced and thus the 
productivities can be improved. 

The foregoing description of a preferred embodiment of 
the invention has been presented for purposes of illustration 
and description. It is not intended to be exhaustive or to 
10 limit the invention to the precise form disclosed, and 

modifications and variations are possible in light of the above 
teachings or may be acquired from practice of the invention. 
The embodiment was chosen and described in order to explain the 
principles of the invention and its practical application to 
15 enable one skilled in the art to utilize the invention in 

various embodiments and with various modifications as are 
suited to the particular use contemplated. It is intended that 
the scope of the invention be defined by the claims appended 
hereto, and their equivalents. 
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CLAIMS: 

1 . A storage processing apparatus, comprising: 

descriptive format setting means for setting a descriptive format in an interactive 
manner to store acquisition data in an arbitrary format, acquired from a control 
appliance connected thereto; 

descriptive file forming means for forming a descriptive file based upon the 
descriptive format set by said descriptive format setting means; and . 

write means for writing write data to said control means into the descriptive file 
formed by said descriptive file forming means. 

2. A storage processing apparatus as claimed in claim 1, wherein said write means 
processes the write data to be written into the control appliance in a preselected format 
by employing a designated condition formula to describe the processed data. 

3. A storage processing apparatus as claimed in claim 1 or claim 2, wherein the 
write data for the connected control appliance is simultaneously set by said descriptive 
format setting means. 

4. A storage processing apparatus as claimed in claim 1, claim 2 or claim 3, further 
comprising: 

a waiting time registering unit for registering therein waiting time to interrupt a 
data processing operation; and 

an end request accepting unit for subdividing said waiting time every 
preselected time interval, and forjudging as to whether or not an end request is 
inputted, which instructs an end of the data processing operation, every subdivided time 
interval; 

wherein when said end instruction accepting unit judges such that the end 
request is entered, the data processing operation is accomplished. 
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5. A data processing apparatus as claimed in any one of the preceding claims, 
wherein data is collected on the basis of trigger conditions. 

6. A data processing apparatus substantially as herein described with reference to 
Figures 1 to 43 of the accompanying drawings. 

1 ■ A storage processing apparatus substantially as herein described with reference 
to Figures 1 to 43 of the accompanying drawings. 
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FIG. 1 
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DATA PROCESSING APPARATUS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a data processing 
apparatus for acquiring via a communication line, data saved by 
a control appliance having a storage apparatus such as a 
plurality of programmable logic controllers (hereinafter 
referred to as a “PLC") and programmable controllers 
(hereinafter referred to as a "PC") connected to each other, 
and for storage, acquiring, and writing the data in useful 
formats . 

2 . Description of the Related Art 

Fig. 44 is a block diagram for showing an arrangement 
of a conventional data acquiring/ storing apparatus. In this 
drawing, reference numeral 1 shows a control apparatus for 
controlling an appliance connected thereto. To this control 
apparatus 1, a CRT2 functioning as a display unit, a keyboard 
3 functioning as an input unit, and a control appliance 4 
containing a plurality of PLCs and a plurality of PCs are 
connected . 

Within the controller 1, there are provided a CPU 11 
for executing a user program, a memory. 12 for storing a user 
application program, an auxiliary storage unit 13 having a 
database formatted storage file 131 for storing data acquired 
from the control appliance 4, an interface 141 for interfacing 
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to the CRT2, another interface 142 for interfacing to the 
keyboard 3, and also a further interface 143 for interfacing to 
the control appliance 4 . 

The conventional data acquiring/ storing apparatus is 
5 arranged in the above-described manner. In this data 
acquiring/ storing apparatus, for instance, the database 
formatted storage file 131 is formed inside the auxiliary 
storage unit 13 in accordance with the user application program 
formed by the user himself, and then the data acquired from the 
io control appliance 4 is stored into this storage file 131. 

The conventional data processing apparatus is arranged 
as described above, and the user himself must produce the user 
application program in order to form the storage file for 
storing therein the necessary data acquired from the control 
15 appliance. Therefore, this user programming work would require 

huge amounts of workload, tie, and knowledge, so that the 
efficiency of programming work would be lowered, but also a 
plenty of workload would be required to correct the user 
application program. A similar heavy workload is required to 
20 produce such programs, i.e., setting of conditions used to 
acquire the data from the control appliance, and setting of the 
production instruction to the control appliance, and also to 
form a descriptive file used to store write data to be written 
into the control appliance. No one can readily perform this 
25 work. 
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Also, in order that the data acquired from the control 
appliance is made as a suitable data format for the user, a 
further fine setting work should be carried out, resulting in 
a further heavy workload. 

Moreover, as to setting of the data transmission 
between the control appliance and the data processing 
apparatus, this setting work cannot be easily performed by the 
user. 

In such a case that a plurality of control appliances 
are connected to the data processing apparatus while 
transmitting the data, there is another problem that this data 
transmission would require a plenty of time. 

Also, even when the end request for notifying the end 
of data processing is inputted, this data processing apparatus 
does not execute the end processing in response to this end 
request unless predetermined waiting time has passed. 
Accordingly, the response characteristic to the end request 
would be deteriorated. 

SUMMARY OF THE INVENTION 

The present invention has been made to solve the above- 
described problems, and therefore, a primary object thereof to 
provide a data processing apparatus capable of readily setting 
a data processing operation by a user himself. 

A secondary object of the present invention is to 
provide a data processing apparatus capable of storing therein 
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data acquired from a control appliance in an easy-usable format 
without reprocessing this data • 

Furthermore, a third object of the resent invention is 
to provide a data processing apparatus capable of reaching the 
number of data to be transmitted between the control appliance 
and the data processing apparatus. 

In addition, a fourth object of the present invention 
is to provide a data processing apparatus capable of having a 
better response characteristic to an end request. 

A data processing apparatus, according to the present 
invention, comprises: storage format setting means for setting 
a storage format in an interactive manner in order to store 
acquisition data in an arbitrary format, acquired from a 
control appliance connected thereto; storage file forming means 
for forming a storage file used to store said acquisition data 
based upon the storage format set by this storage format 
setting means; and storage means for storing the acquisition 
data acquired from said control appliance in the storage file 
formed by this storage file forming means in accordance with 
the storage format set by said storage format setting means. 

Also, a storage processing apparatus of the invention 
comprises: descriptive format setting means for setting a 
descriptive format in an interactive manner in order to store 
acquisition data in an arbitrary format, acquired from a 
control appliance connected thereto; descriptive file forming 
means for forming a descriptive file based upon the descriptive 
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format set by this descriptive format setting means; and write 
means for writing write data to said control means into the 
descriptive file formed by this descriptive file forming means. 

One of the storage means and the write means processes 
the acquisition data acquired from the control appliance, or 
the write data to be written into the control appliance in a 
preselected format by employing a designated condition formula, 
and thereafter stores or describes the processed data. 

One of the acquisition data acquired from the connected 
control appliance and the write data for the connected control 
appliance is simultaneously set by the storage format setting 

means or the descriptive format setting means. 

/ 

Also, another data processing apparatus of the 
invention comprises: acquisition data setting means for setting 
a condition used to acquire acquisition data from a control 
appliance connected thereto; and data acquiring means for 
acquiring the acquisition data from said control appliance 
based upon the condition set by this acquisition data setting 
means . 

The acquisition data acquired from the control 
appliance by the data acquiring means is compared with 
predetermined monitor comparison data to thereby store a 
history when said acquisition data is coincident with said 
monitor comparison data . 

Further, the data processing apparatus of the invention 
comprises: a production instruction data file for storing 
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therein production instruction data on which processing 
conditions for each of products manufactured by the connected 
control appliance have been described; comparing means for 
comparing a specific item of the production instruction data 
stored in this production instruction data file with the 
acquisition data acquired from the control appliance; and 
production instructing means for instructing said control 
appliance to start a production when said comparing means 
judges that said acquisition data corresponds to the specific 
item of said production instruction data based upon said 
production instruction data corresponding to said acquisition 
data . 

Also, the data processing apparatus of the invention 
comprises editing means for editing the condition data for the 
data acquisition set so as to acquire the acquisition data from 
the connected control appliance in unit of said connected 
control appliance. 

The acquisition data acquired every control appliance 
are restored in correspondence with the conditions set by said 
acquisition data setting means. 

Also, the data processing apparatus of the invention 
comprises: a waiting time registering unit for registering 
therein waiting time in order to interrupt a data processing 
operation; and an end request accepting unit for subdividing 
said waiting time every preselected time interval, and for 
judging as to whether or not an end request is inputted, which 




instructs an end of the data processing operation, every 
subdivided time interval; in which: when said end instruction 
accepting unit judges such that the end request is entered, the 
data processing operation is accomplished. 

The above and other objects and features of the present 
invention will be more apparent from the following description 
taken in conjunction with the accompanying drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing an arrangement of a 
data processing apparatus having an acquisition/storage 
function according to an embodiment of the present invention; 

Fig. 2 is a screen arrangement diagram showing a screen 
arrangement of a display screen displayed on a CRT based upon 
a storage format setting program; 

Fig. 3 is a conceptional drawing indicating a setting 
data file for storing data indicative of a storage format of a 
storage file set by way of an interactive manner; 

Fig. 4 is a diagram representing a database formatted 
storage file; 

5 is a diagram indicating a condition of a storage 
file of acquisition data acquired when the data is coincident 
with a trigger condition; 

Fig. 6 is a diagram showing device data stored in a 
control appliance at a certain time instant; 
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Fig. 7 is a flow chart showing operations when an 
operator sets a storage format of a storage file in an 
interactive manner; 

Fig. 8 is a flow chart representing operations when 
5 data is acquired from a control appliance based upon a setting 
data file and an acquisition/ storage program; 

Fig. 9 is a block diagram showing a function of a data 
describing/writing apparatus according to an embodiment of the 
present invention; 

10 Fig. 10 is a screen arrangement diagram showing a 

screen arrangement of a display screen displayed on a CRT based 
upon a descriptive format setting program; 

Fig. 11 is a conceptional drawing indicating a setting 
data file for storing data indicative of a descriptive/ format 
15 of a descriptive file set by way of an interactive manner; 

Fig. 12 is a diagram representing a database formatted 
descriptive file; 

Fig. 13 is a diagram indicating a condition of a 
descriptive file of writing data acquired when the data is 
20 coincident with a trigger condition; 

Fig. 14 is a diagram showing device data stored in a 
control appliance 4 at a certain time instant; 

Fig. 15 is a flow chart showing operations when an 
operator sets a descriptive format of a descriptive file in an 
25 interactive manner; 
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Fig. 16 is a flow chart representing operations when 
data is writing into a control appliance based upon a setting 
da ua file and a convert ing/wri ting program; 

Fig. 17 is a block diagram showing an arrangement of a 
data processing apparatus having a data retrieving/production 
instruction function according to an embodiment 1 of the 
present invention; 

Fig. 18 is a screen arrangement diagram showing a 
screen arrangement of a display screen displayed on a CRT based 
upon a data retrieving/production instruction condition setting 
program; 

Fig. 19 is a conceptional drawing indicating a setting 
data file set by way of an interactive manner; 

Fig. 20 is a diagram representing a previously formed 
production instruction data file; 

Fig. 21 is a flow chart indicating operation of a 
retrieving/production instruction function by a controller; 

Fig. 22 is a block diagram indicating a function of a 
data writing apparatus according to an embodiment of this 
invention ; 

Fig. 23 is a conceptional diagram representing a 
setting data file set in an interactive manner based upon a 
writing data setting program; 

• 24 is a diagram showing a database formatted 
production instruction data file; 
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Fig. 25 is a flow chart for representing operations of 
the production instruction data writing function by a 
controller; 

Fig. 26 is a block diagram showing an arrangement of a 
data processing apparatus having an acquisition/ storage 
function according to another embodiment of the present 
invention ; 

Fig. 27 is a diagram indicating acquiring data set in 
an interactive manner based on a storage format setting 
program; 

Fig. 28 is a file for storing accumulation time, elapse 
time, and numbers, obtained when device data acquired from a 
control appliance 4 formed inside a storage file 131 is made 
coincident with a predetermined comparison value; 

Fig. 29 is a flow chart representing operations when 
data from a control appliance is acquired based on a setting 
data file and an acquisition/storage program; 

Fig. 30 is a block diagram showing an arrangement of a 
data processing apparatus having a data acquisition function 
according to an embodiment of the present invention; 

Fig. 31 is a diagram showing only data about "read 
destination control appliance name", "read device name", and 
"device No." among data stored in a label; 

Fig. 32 is a diagram showing data about contents of a 
table into which a relationship between each of communication 
means, a control appliance, and a device are stored; 
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Fig. 33 is a flow chart indicating a process operation 
of a controller; 

Fig. 34 is a flow chart showing a process operation of 
label editing means; 

Fig. 35 is a flow chart showing a process operation 
when necessary data is acquired from communication means with 
reference to a table by data acquiring means ; 

Fig. 3 6 is a block diagram showing an arrangement of a 
data processing apparatus having a trigger condition 

rearranging function according to an embodiment of the present 
invention; 

Fig. 37 is a block diagram showing an arrangement of a 
PLC data table ; 

Fig. 38 is a block diagram showing an arrangement of a 
trigger data storage table; 

Fig. 39 is a diagram indicating a content of a label in 

detail ; 

Fig. 40 is a flow chart showing a process operation of 
trigger condition reading means; 

Fig. 41 is a block diagram showing an arrangement of a 
data processing apparatus having waiting means according an 
embodiment of the present invention; 

Fig. 42 is a block diagram showing an arrangement of 
the waiting means; 

Fig. 4 3 is a flow chart representing operations of the 
waiting means according to this embodiment; and ' 
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Fig. 44 is a block diagram representing the arrangement 
of the conventional data processing apparatus. 



DETAILED DESCRIPTION OF THE PREFERRED EMBQD TMPNT^ 

( Embodiment 1 ) 

Referring now to Fig. 1 to Fig. 8, a data 
acquiring/ storing method according to an embodiment of the 
present invention will be described. 

Fig. 1 is a block diagram for representing an 
arrangement of a data processing apparatus having an 
acquisition/storage function according to an embodiment of the 
present invention. In this drawing, reference numeral 1 shows 
a control apparatus (controller) for controlling an appliance 
connected thereto. To this controller 1, a CRT2 functioning as 
a display unit, a keyboard 3 functioning as an input unit, and 
a control appliance 4 containing a plurality of PLCs and a 
plurality of PCs are connected. 

Within the controller 1, there are provided a CPU11 for 
executing a user application program and a program such as a 
preset control program, a memory 12 for storing the user 
application program and the preset control program, an 
auxiliary storage unit 13 having a storage file 131 
corresponding to a first storage file with a database format 
which stores data acquired from the control appliance 4 , and 
also having a setting data file 132 for storing therein a 
storage format of the storage file 131, an interface 141 for 
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interfacing to the CRT2, another interface 142 for interfacing 
to the keyboard 3, and also a further interface 14 3 for 
interfacing to the control appliance 4. 

It should be noted that the control program stored in 
the memory 12 contains a storage format setting program 12a and 
an acguisition/storage program 12b. The storage format setting 
program 12a corresponds to a storage format setting means 
capable of setting a desired storage format of the storage file 
131 by employing the keyboard 3 and a mouse by an operator in 
an interactive manner displayed on the CRT2 . . The 
acquisition/storage program 12b corresponds to a storage means 
for storing therein a data acquiring method, a data processing 
method, and a data storing method. 

Fig. 2 schematically shows a screen arrangement for 
representing a display screen of the CRT2 displayed on a 
storage format setting program 12a. 

In this drawing, reference numeral 21 indicates a main 
display screen. On this main display screen 21, a file name of 
the storage file 131 set into the auxiliary storage unit 13 ; a 
trigger monitoring interval corresponding to an interval used 
to monitor a trigger condition for acquiring the data from the 
control appliance 4; and also the acquisition data number used 
to determine how many data is acquired are set. Reference 
numeral 22 indicates a trigger condition setting screen. A 
station number, a device type, the number of this device, and 
a device state, constituting a trigger condition used to 
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acquire the data, are set on this trigger condition setting 
screen 22. 

Reference numeral 23 shows an acquiring data/storage 
format setting screen used to set which data is acquired, and 
5 further how to store the data acquired from the control 
appliance 4 . On this acquiring data/storage format setting 
screen 23, the following items are set, namely, an acquisition 
data name for designating a name of data to be acquired; a 
station number of the control appliance 4 from which the data 
io should be acquired; a device type; and a head device number for 
designating which device is started within the device type. 
Furthermore, there are a device number for designating how many 
device data are acquired from the head device NO.; an 
acquisition type for designating a type of acquired device; a 
15 process formula for setting how to process the acquired data 
based upon a formula using the four basic arithmetic 
operations; and a storage format for designating a format used 
when the processed data is stored. Reference numerals 23a, 
23b, 23c are screens for setting how to acquire/store the 

20 acquiring data in response to the acquired data number set on 
the main display screen 21. 

Fig. 3 is a conceptional diagram for showing a set data 
file 132 for storing data indicative of the storage format of 
the storage file 131 set in the interactive manner (see Fig. 
25 2 ). In this drawing, reference numeral 132a shows a main table 

for indicating the content set on the main display screen 21, 

- 14 - 



.231 986GA9_I_> 



BNSDOCID: <GB_ 




reference numeral 132b is a trigger condition table for showing 
the content set on the trigger condition setting screen 22, and 
reference numeral 132c is an acquiring data table for showing 
the content set on the acquiring data/storage format setting 
screen 23. 

Fig. 4 is a diagram for representing, for instance, the 
storage file 131 formed in accordance with this embodiment. 
The storage file 131 is formed such that the acquiring data 
number is selected to M 3” , and the acquired data name of this 
data to be acquired is "product number", "production completion 
number", and “measurement value". 

Fig. 5 is such a diagram for indicating a condition of 
the storage file 131 for the data acquired when the data is 
actually coincident with the trigger condition in accordance 
with this embodiment . 

Fig. 6 is a diagram for showing device data stored in 
the control appliance 4, for example, at a certain time. 

Fig. 7 is a flow chart for describing operations when 
an operator sets the storage format of the storage file 131 in 
the interactive manner based on the storage format setting 
program 12a previously stored in the memory 12. The setting 
data file 132 is fabricated in accordance with a series of flow 
operation defined in this flow chart. 

Fig. 8 is another flow chart for describing operations 
when the data is acquired from the control appliance 4 based 
upon the set data file 132 and the acquisition/storage program 
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12b. The storage file 131 is produced by executing a series of 
flow operations defined in this flow chart. 

Referring now to drawings , operations of this 
embodiment 1 will be explained. 

A conceptional operation executed by the CPU11 will now 
be described with reference to Fig. 1. 

The operator sets (inputs) a desirable storage format 
of the storage file 131 by operating the keyboard 3 in the 
interactive manner based upon the storage format setting 
program 12a (see Fig. 2). 

Then, these storage formatted data are saved in the 
database type setting data file 132 stored in the auxiliary 
storage unit 13 (see Fig. 3). 

Next, with reference to the set data file 132, the 
database type storage file 131 used to store therein the data 
acquired from the control appliance 4 is formed (see Fig. 4). 

Thereafter, referring now to the acquisition/storage 
program 12b and the setting data file 132, the data of the 
control appliance 4 which has been set for the data acquisition 
is acquired. After the acquired data has been processed based 
on the storage format, the processed data is stored in the 
storage file 131 (see Fig. 5). 

Next, a detailed explanation is made of a method for 
acquiring/storing subject data of the controller 1. 

In the flow chart of Fig. 7, when the operator first 
- n -tiates the controller 1 by way of the keyboard 3, the main 




display screen 21 is displayed on the CRT2 at a step SI in 
order to set the acquiring data/storage format shown in Fig. 2. 

On the displayed main display screen 21 f the file name 
for storing the acquired data is inputted (step S2). This 
5 corresponds to "SEISAN.LOG" on the main display screen 21 of 
Fig. 2. Then, the trigger monitoring interval is inputted 
which is equal to such an interval used to see whether or not 
it is coincident with the trigger condition (step S3). This 
corresponds to "1000" on the main display screen 21. 

10 When the entries of the storage file name and the 

trigger monitoring interval have been accomplished on the main 
display screen 21, the process operation is advanced to a step 
S4 at which the screen of the CRT2 is switched into the trigger 
condition setting screen 22 used to set the trigger condition. 
15 Then, a station number of the control appliance 4 is 

set which constitutes the trigger for acquiring the data from 
a plurality of control appliances 4 (step S5). A device type 
of the set control appliance 4 is set (step S6 ) . A device 
number of this device is set (step S7 ) , and furthermore a 
20 device condition thereof is set (step S8). 

It should be noted in this embodiment that the station 
number is M l“, the device type is ”W”, the device number is 
"100", and the device condition is ”=0". 

In other words, this trigger condition implies that 
25 this trigger condition can be satisfied when the value of the 
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number 100 of the device type W for the station number 1 of the 
control appliance 4 becomes 0 . 

When the entry of the trigger condition is accomplished 
on the trigger condition setting screen 22 displayed on the 
5 CRT 2 , the display condition is again returned to the main 

display screen 21, at which the data number acquired when the 
trigger condition is made coincident is entered ( step S9 ) . 
This corresponds to "3" on the main display screen 21 of Fig. 
2 . 

10 when the entry of the acquired data number on the main 

display screen 21 is accomplished, this main display screen 21 
on the CRT2 is changed into the acquiring data/storage format 
setting screen 23 used to set the storage format of the 
acquired data (step S10). In this case, since the acquiring 
15 data number is selected to be "3“, there are three setting 
operations of the acquired data . 

On the acquiring data/storage format setting screen 23, 
a screen 23a used to set the first acquiring data is displayed, 
and then the acquiring data 1 is set. An acquiring data name 
20 for designating a name of acquired data is set (step Sll), a 
station number of a control appliance 4 from which data should 
be acquired is set (step S12), and a device type is set (step 
S13). A head device No. for designating that the set device is 
started from which device within the device types is set (step 
25 S14 ) , a device number for designating how many device data is 

acquired from the head device No. is set (step S15), an 
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acquisition type for designating a type of a device to be 
acquired is set (step S16), a processing formula is set which 
sets how to process the acquired data based on the formula with 
employment of the four basic arithmetic operations (step S17), 
and further, a type of storage for designating a type when the 
processed data is stored is set (step S18). 

As to the acquiring data 1, the acquiring data name is 
"product number”; the station number is "1”; the device type is 
"W” ; the head device No. is "0”; the device number is "6”; the 
acquisition type is "text”; and the processing formula is 
"none” which represents that the data is not processed. 
Furthermore, the processing formula is "text”. 

In this case, the acquiring data 1 implies that such 
data are acquired in the text type from the head device No. 
being ”0" of the device type W of the control appliance station 
number 1 up to six devices, namely from WO to W5, and then 
these data are stored in the text type at the product number to 
which the field name of the storage file belongs. 

At a next step S19, the acquisition data number is 
subtracted by 1 and the process operation is advanced to a step 
S20 . 

At this step S20, a check is done as to whether or not 
the acquisition data number ”3" set on the main display screen 
21 of Fig. 2 becomes "0". 

If the acquisition data number set at this step is not 
equal to 0, then the process operation is returned to the step 
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S10 at which the screen 23b for setting the second acquiring 
data 2 is displayed. As to the acquiring data 2, the setting 
operations from the step Sll to the step S18 are carried out in 
a similar manner to the above-described acquiring data 1. 

Furthermore, this setting operation is similarly 
performed to the acquiring data 3. 

The acquiring data 2 implies that such data are 
acquired in the integer type from 100 of the head device No. of 
the device type D for the control appliance station number 1 to 
two devices, namely D100 and D101, and then these data are 
stored in the integer type at which the field name of the 
storage file is the production accomplished number. 
Furthermore, the acquiring data 3 implies that such data are 
acquired in the integer type from 50 of the head device No. of 
the device type R for the control appliance station number 2 to 
two devices, namely R50 and R51, and then these data are 
multiplied by 1/1000, and thereafter, the multiplied data are 
stored in the real number type at which the field name of the 
storage file is the measurement value. 

When the set acquiring data number becomes 0 at the 
step S20, the process operation is advanced to a step S21 at 
which the set acquiring data /storage type data is saved in the 
database type set data file 132 (shown, in Fig. 3) within the 
auxiliary storage unit 13. Thereafter, the data setting 
operation is accomplished, so that the input screen is erased. 
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It should be noted that the contents of the database 
type setting data file 132 shown in Fig. 3 correspond to the 
data set from the display screen used to set the acquiring 
data/storage format shown in Fig. 2 in an one-to-one 
correspondence. 

The data set on the main display screen 21 is saved in 
the trigger condition table 132a of Fig. 3, the data set on the 
trigger condition setting screen 22 is saved in the trigger 
condition table 132b of Fig. 3, and also the data set on the 
acquiring data/storage format setting screen 23 is saved in the 
acquiring data table 132c of Fig. 3. 

Referring now to a flow chart of Fig. 8, a method for 
acquiring the data from the control appliance 4, executed by 
the controller 1, will be explained in detail. 

First, when the operator initiates the controller 1 via 
the keyboard 3 after the acquiring data/storage format has been 
set, the CPU11 derives a "storage file name" from the main file 
132 within the auxiliary storage unit 13 to form the storage 
file 131 in this auxiliary storage unit 13 at a step S31. this 
implies that the storage file having such a file name as 
"SEISAN.LOG" in the setting data file 132 of Fig. 3. 

Then, at a step S32, the CPU derives a field "acquired 
data number" of a main table of the setting data file 132. 
This acquired data number is equal to "3". Furthermore, an 
initial value “1" is substituted for a variable "i" at a step 
S33 . 
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At a step S34, the field "acquired data name" and the 
"storage type" of "i" equal to the record No. of the acquiring 
data table 132c of the setting data file 132 are derived, and 
then a field is formed in the storage file 131 such that the 
"acquired data name" is a name of field, and also the "storage 
type” is a type of field. This means that in the setting data 
file 132 of Fig. 3, the record No. 1 forms such a field whose 
name is "product number" and whose field type is "text"; the 
record No. 2 forms such a field whose name is "production 
completion number" and whose field type is "integer"; and 
further the record No. 3 forms such a field whose name is 
"measurement value”, and whose type is "real number" (see Fig. 
4) • 

Thereafter, at a step S35, 1 is added to the variable 
”i". At a step S36, a check is made as to whether or not the 
variable "i" is larger than the acquired data number derived at 
the step S32. If the variable "i” is not larger than the 
acquired data number, then the process operation is again 
returned to a step S34. Conversely, if the variable “i" is 
greater than the acquired data number, then the process 
operation is advanced to a step S37. 

At this step S37, the field "station number", "device 
type", and "device No." of the trigger condition table 132b of 
the setting data file 132 are derived, and the data for the 
25 trigger condition is acquired from the control appliance 4 in 
accordance with the set data. 
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In the setting data file 132 of Fig. 3, such device 
data as the station number "1", the device type "W", and the 
device No. "100" are acquired. 

At a step S38, the field "device condition" of the 
setting data file is derived and is compared with the acquired 
data for the trigger condition in order to check whether or not 
the trigger condition can be satisfied. 

Since the device condition is equal to "0" in the 
setting data file 132 of Fig. 3, another check is done as to 
whether or not the acquired data for the trigger condition is 
equal to ”0". When the trigger condition cannot be satisfied, 
the process operation is returned to the step S37 at which the 
data acquisition for the trigger condition is continued. 

In the case that the trigger condition can be 
satisfied, the initial value 1 is substituted for the variable 
“i “ . 

At a step S4 0, the field "station number", "device 
type", "head device No.", and "device number" of "i" equal to 
the record No. of the acquiring data tale 132c of the set data 
fil© 132 are derived, and the device data of the control 
appliance 4 is acquired in accordance with the set data. In 
the setting data file 132 of Fig. 3, this is to acquire the 
following data. In the record No. 1, the data about the 
station number "1", the device type "W" , the head device No. 
"0", and the device number "6" are acquired. In the record No. 
2, the data about the station number "1", the device type "D", 
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the head device No. “100", and he device number "2” are 
acquired. In the record No. 2, the data about the station 
number ”1", the device type "R", the head device No. "50", and 
the device number "2“ are acquired. 

5 Assuming now that the device data of the control 

appliance 4 at a certain time is such data as indicated in Fig. 
6, the acquired data 1 are "83, 78, 48, 49, 50, 49"; the 

acquired data 2 are " 2 , 3456"; and the acquisition data 3 are 
"76, 5432". 

10 At a step S41, the field "acquisition type" of "i" 

being equal tot he record No. of the acquiring data table 132c 
of the setting data file 132 is derived, and then is converted 
into such an acquisition type to which the acquisition data has 
been set. 

15 In the setting data file 132 of Fig. 3, since the 

record No. 1 is the "text”, the acquired device data "83, 78, 

48, 49, 50, 49” are converted into "SNG121" in accordance with 
the ASCII code. Since the record No. 2 is the "integer", the 
acquired device data "2, 3456" are converted into a single 

20 integer "23456". Since the record No. 3 is the "integer", the 
acquired device data "76, 5432" are converted into a single 

integer "765432". 

At a step S42, the field "storage type" of "i" being 
equal tot he record No. of the acquiring data table 132c of the 
25 setting data file 132 is derived, and the data converted into 
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the acquisition type is converted into the storage type under 
setting . 
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In the setting data file 132 of Fig. 3, since the 
record No. l is the "text", the data is converted into 
" SN0121 ” ; since the record No. 2 is the "integer”, the data is 
converted into "23456"; and since the record No. 3 is the "real 
number", the data is converted into "7 . 65432xl0A5 ” . 

At a step S43, the field "processing formula" of M i" 
being equal to the record No. of the acquiring data table 132c 
the setting data file 132 is derived, and the data converted 
into the storage type is processed in accordance with the set 
four basic arithmetic calculations. 

In the setting data file 132 of Fig. 3, since both the 
record No. 1 and the record No. 2 are "none”, no data 
processing operation is carried out, and the data are equal to 
"SN0121" and ”23456”, respectively. Since the record No. 3 is 
equal to ” + 1000”, such a calculation ” 7 . 65432xlOA5-rlOOO" is 
carried out, so that the data becomes " 7 . 65432xl0A2 " . 

At a step S44, the field "acquisition data name” of "i" 
be equal to the record No. of the acquiring data table 132c of 
the setting data file 132 is derived, and the processed 
acquisition data is stored into the field of the storage file 
corresponding to the acquisition data name under setting. 

In the setting data file 132 of Fig. 4, the record No. 

1 stores the data "SN0121” into the field name “product number" 
of the storage file; the record No. 2 stores the data "23456" 
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into the field name "production completion number" of the 
storage file; and the record No. 3 stores the data 
"7 . 65432xl0A2" into the field name "measurement value” of the 
storage file. 

5 Subsequently, at a step S45, "1" is added to the 

variable "i". 

At a step S4 6, a check is made as to whether or not the 
variable "i” is larger than the acquired data number. If the 
variable "i" is not larger than the acquired data number, then 
10 the process operation is again returned to the step S40. If 
the variable "i" is greater than the acquired data number, then 
the process operation is advanced to a step S47. 

At the step S47 , a check is done as to whether or not 
a signal used to accomplish the data acquisition is entered by 
15 the keyboard 3. If this signal is inputted, the process 
operation jumps to the step S41 at which the data acquisition 
is accomplished. Conversely, if this signal used to complete 
the data acquisition is not inputted, the process operation is 
returned to the step S37 at which the process operation is 
20 repeated from the data acquisition for the trigger condition. 

In accordance with this embodiment, the storage file 
used to store the data can be formed in the interactive manner 
by the simple operation, so that since the complex program is 
no longer required to be formed by the user himself, the 
25 programming work condition could be improved . 
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Also, the trigger condition can be easily changed and 
the setting operation of the storage file can be readily 
modified. Therefore, the desired storage file can be readily 
formed without having knowledge about the device of the control 
5 appliance 4 . 

Even when the station number of the control appliance 
4 from which the data should be acquired is changed, and also 
the control appliance itself is changed, the resetting 
operation can be easily performed without reforming the 
10 program. 

Furthermore, the format stored in the storage file can 
be freely set by the user, and the data necessary to the user 
can be derived in such a useful format easily understood by the 
user, so that the data readily utilized to manage the 
is production can be easily obtained. 

Also, the operator can readily set the field of the 
storage file, and also which data (namely, data derived from 
which control appliance, and which device, and also how much 
data is derived) is acquired in this field, while establishing 
20 a relationship between them. 

( Embodiment 2 ) 

Referring now to Fig. 9 to Fig. 16, a data 
describing/writing method according to an embodiment of the 
present invention will be described. 

25 Fig. 9 is a block diagram for representing an 

arrangement of a data describing/writing apparatus according to 
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an embodiment of the present invention. In this drawing, 
reference numeral 1 shows a control apparatus (controller) for 
controlling an appliance connected thereto. To this controller 
1, a CRT2 functioning as a display unit, a keyboard 3 
5 functioning as an input unit, and a control appliance 4 
containing a plurality of PLCs and a plurality of PCs are 
connected . 

Within the controller 1, there are provided a CPUI1 for 
executing a user application program and a program such as a 
10 preset control program, a memory 12 for storing the user 
application program and the preset control program, an 
auxiliary storage unit 13 having a descriptive file 133 with a 
database format which describes data written into the control 
appliance 4, and also having a setting data file 134 for 
15 storing therein a descriptive format of this descriptive file 
133, an interface 141 for interfacing to the CRT 2 , another 
interface 142 for interfacing to the keyboard 3, and also a 
further interface 143 for interfacing to the control appliance 
4 . 

20 It should be noted that the control program stored in 

the memory 12 contains a descriptive format setting program 12c 
and a converting /writing program 12d. The descriptive format 
setting program 12c capable of setting a desired descriptive 
format of the descriptive file 133 by employing the keyboard 3 
25 and a mouse by an operator in an interactive manner displayed 
on the CRT2. The converting/writing program 12d corresponds to 

- 28 - 



BNSDOCID: <GB_ 



_2319866A9_L> 




a writing means for storing therein a data converting method, 
and a data writing method. 
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Fig. 10 schematically shows a screen arrangement for 
representing a display screen of the CRT 2 displayed on a 
descriptive format setting program 12c. 

In this drawing, reference numeral 24 indicates a main 
display screen. On this main display screen 24, a file name of 
the descriptive file 133 set into the auxiliary storage unit 
13; a trigger monitoring interval of a trigger condition for 
waiting the data into the control appliance 4 , and the writing 
data number, and the writing time are set. Reference numeral 
25 indicates a trigger condition setting screen. A station 
number, a device type, the number of this device, and a device 
state, constituting a trigger condition used to write the data, 
are set on this trigger condition setting screen 25. 

Reference numeral 26 shows a descriptive format setting 
screen used to set the descriptive format. On this descriptive 
format setting screen 26, the following items are set, namely, 
a writing data name for designating a name of data to be 
written; a station number of the control appliance 4 into which 
the data should be written; a device type; and a head device 
number for designating which device is started within the 
device type. Furthermore, there are. a device number for 
designating how many device data are written from the head 
device No.; an writing type for designating a type of writing 
device; a process formula for setting how to process the 
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writing data based upon a formula using the four basic 
arithmetic operations; and a writing format for designating a 
format used when the processed data is described. Reference 
numerals 26a, 26b, 26c are screens for setting data to be 
written in response to the writing data number set on the main 
display screen 24. 

Reference numeral 27 indicates a screen used to set the 
writing data to be written into the control appliance 4 . 
R e f®rence numerals 27a and 27b show screens used to set write 
data 1 and write data 2 in response to the writing times set on 
the main display screen 24. 

Fig. ll is a conceptional diagram for showing a setting 
data file 134 for storing data indicative of the descriptive 
format of the descriptive file 133 set in the interactive 
manner (see Fig. 10). In this drawing, reference numeral 134a 
shows a main table for indicating the content set on the main 
display screen 24, reference numeral 134b is a trigger 
condition table for showing the content set on the trigger 
condition setting screen 25, and reference numeral 134c is a 
writing data table for showing the content set on the 
descriptive format setting screen 26 . 

Fig. 12 is a diagram for representing, for instance, 
the descriptive file 133 formed in accordance with this 
embodiment. The descriptive file 133 is formed such that the 
writing data number is selected to "3”, and the writing data 
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name of this data to be written is "product number", 
"production completion number", and "measurement value". 
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Fig. 13 is such a diagram for indicating a condition of 
the descriptive file 133 for the data written when the data is 
actually coincident with the trigger condition in accordance 
with this embodiment. 

Fig. 14 is a diagram for indicating such device data 
that the writing data of the descriptive file 133 formed by, 
for instance, this embodiment is written into the control 
appliance in accordance with the content of the setting data 
file 134. 

Fig. 15 is a flow chart for describing operations when 
: an operator sets the descriptive format of the descriptive file 
: 133 in the interactive manner based on the descriptive format 
setting program 12c previously stored in the memory 12. The 
sett -l n 9 data file 134 is fabricated in accordance with a series 
of flow operation defined in this flow chart. 

Fig. 16 is another flow chart for describing operations 
when the data is written into the control appliance 4 based 
upon the setting data file 134 and the converting/writing 
program 12d. The descriptive file 133 is produced by executing 
a series of flow operations defined in this flow chart. 

Referring now to drawings, operations of this 
embodiment 2 will be explained. 

A conceptional operation executed by the CPU11 will now 
be described with reference to Fig. 1. 
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The operator sets (inputs) a desirable descriptive 
format of the descriptive file 131 by operating the keyboard 3 
in the interactive manner based upon the descriptive format 
setting program 12c (see Fig. 10). 

Then, these descriptive formatted data are saved in the 
database type setting data file 134 stored in the auxiliary 
storage unit 13 (see Fig. 10). 

Furthermore, the database formatted descriptive file 
133 used to describe the data to be written into the control 
appliance 4 is formed in the auxiliary storage unit 13 (see 
Fig. 13). 

Thereafter, referring now to the converting /writing 
program 12d and the setting data file 132, the writing data 
which has been stored in the descriptive file 133 of the 
auxiliary storage unit 13 is acquired. After the acquired data 
has been converted based on the descriptive format, the 
converted data is written in the device of the control 
appliance 4 set for the writing operation (see Fig. 14). 

Next, a detailed explanation is made of a method for 
writing /describing subject data of the controller 1. 

In the flow chart of Fig. 15, when the operator first 
initiates the controller 1 by way of the keyboard 3, the main 
display screen 24 is displayed on the CRT 2 at a step S51 in 
order to set the writing data /descriptive format shown in Fig. 
10 . 
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On the displayed main display screen 24, the file name 
for describing the writing data is inputted (step S52). This 
corresponds to "SEISAN.LOG" on the main display screen 24 of 
Fig. 10. Then, the trigger monitoring interval is inputted 
5 (step S53). This corresponds to "1000" on the main display 
screen 24. 

When the entries of the descriptive file name and the 
trigger monitoring interval have been accomplished on the main 
display screen 24, the process operation is advanced to a step 
10 S54 at which the screen of the CRT2 is switched into the 

trigger condition setting screen 25 used to set the trigger 
:• condition. 

Then, a station number of the control appliance 4 is 
“ set which constitutes the trigger for acquiring the data from 
15 a plurality of control appliances 4 (step S55). A device type 
of the set control appliance 4 is set (step S56). A device 
number of this device is set (step S57), and furthermore a 
device condition thereof is set (step S58). 

It should be noted in this embodiment that the station 
20 number is "1", the device type is "W" , the device number is 
"100", and the device condition is "=0". 

In other words, this trigger condition implies that 
this trigger condition can be satisfied when the value of the 
number 100 of the device type W for the station number 1 of the 
25 control appliance 4 becomes 0. 
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When the entry of the trigger condition is accomplished 
on the trigger condition setting screen 25 displayed on the 
CRT2, the display condition is again returned to the main 
display screen 24, at which the data number to be written is 
5 entered (step S9 ) . This corresponds to "3" on the main display 
screen 24 of Fig. 11. 

When the entry of the writing data number on the main 
display screen 24 is accomplished, this main display screen 24 
on the CRT2 is changed into the descriptive format setting 
10 screen 26 used to set the descriptive format of the writing 
data (step S60). In this case, since the writing data number 
is selected to be "3”, there are three setting operations of 
the writing data. 

On the descriptive format setting screen 26, a screen 
15 26a used to set the first writing data is displayed, and then 

the writing data 1 is set. A writing data name for designating 
a name of writing data is set (step S61), a station number of 
a control appliance 4 into which data should be written is set 
(step S62 ) , and a device type is set (step S63). A head device 
20 No. for designating that the set device is started from which 
device within the device types is set (step S64), a device 
number for designating how many device data is acquired from 
the head device No. is set (step S65), a writing type for 
designating a type of a device to be written is set (step S56), 
25 a processing formula is set which sets how to process the 
writing data based on the formula with employment of the four 
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basic arithmetic operations (step S67), and further, a type of 
description for designating a type when the written data is 
described is set (step S68). 

As to the writing data 1, the writing data name is 
"product number"; the station number is "1"; the device type is 
"W" ; the head device No. is "0"; the device number is "6"; the 
wri1: i n g type is "text"; and the processing formula is "none" 
which represents that the data is not processed. Furthermore, 
the processing formula is “text". 

In this case, the data 1 to be written implies that 
such data are written in the text type from the head device No. 
being "0" of the device type W of the control appliance station 
number 1 up to six devices, namely from WO to W5, and then 
these data are stored in the text type at the product number to 
which the field name of the descriptive file 133 belongs. 

At a next step S69, the writing data number is 
subtracted by 1 and the process operation is advanced to a step 
S70 . 

this step S7 0, a check is done as to whether or not 
the writing data number ”3" set on the main display screen 24 
of Fig. 10 becomes "0". 

If the writing data number set at this step is not 
equal to 0, then the process operation is returned to the step 
S60 at which the screen 26b for setting the second writing data 
2 is displayed. As to the acquiring data 2, the setting 
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operations from the step S61 to the step S68 are carried out in 
a similar manner to the above-described acquiring data 1 . 

Furthermore, this setting operation is similarly 
performed to the data to be written 3 . 

S The data 2 to be written implies that such data are 

acquired in the integer type from 100 of the head device No. of 
the device type D for the control appliance station number 1 to 
two devices, namely D100 and D101, and then these data are 
stored in the integer type at which the field name of the 
10 descriptive file is the production accomplished number. 
Furthermore, the data to be written 3 implies that such data 
are acquired in the integer type from 50 of the head device No. 
of the device type R for the control appliance station number 
2 to two devices, namely R50 and R51, and then these data are 
15 multiplied by 1000, and thereafter, the multiplied data are 
stored in the real number type at which the field name of the 
descriptive file is the measurement value. 

When the set writing data number becomes 0 at the step 
S70, the process operation is advanced to a step S71 at which 
20 the set writing data/descriptive type data is saved in the 
database type set data file 134 (shown in Fig. 11) within the 
auxiliary storage unit 13. 

Next, the writing number is inputted at a step S72. 
This corresponds to "2" on the main display screen 34 of Fig. 
25 10 . 
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At a step S7 3, a screen 27a used to set the write data 
1 on the CRT2 is displayed, and the writing data 1 is entered 
at a step S74. This corresponds to "SN0120", M 12345", and 

" 6 . 54321xlOA2 " on the screen 27a used to set the writing data 
1 of Fig. 10. 

At the next step S75, the writing number is subtracted 
by 1, and a check is made at a step S7 6 as to whether or not 
the writing number becomes 0 . 

If the set writing number is not equal to 0, then the 
process operation is returned to the step S73 at which the 
screen 27b used to set the second writing data 2 is displayed. 

& As to the writing data 2, a setting operation of a step S74 is 
carried out in a similar manner to the case of the writing data 
1 • When the writing number becomes 0 , then the set writing 
data is used to form the database type descriptive file 133 
within the auxiliary storage unit 13 at a step S327 . Then at 
a step S78, the setting operation is ended to erase the input 
screen . 

It should be noted that the contents of the database 
type setting data file 134 shown in Fig. 11 correspond to the 
data set from the display screen used to set the writing 
data /descriptive format shown in Fig. 10 in an one-to-one 
correspondence. 

The data set on the main display screen 24 is saved in 
the trigger condition table 134a of Fig. 11, the data set on 
the trigger condition setting screen 25 is saved in the trigger 
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condition table 134b of Fig. 11, and also the data set on the 
writing data setting screen 26 is saved in the writing data 
table 134c of Fig. 11. 

Referring now to a flow chart of Fig. 16, a method for 
5 writing the data into the control appliance 4, executed by the 
controller 1, will be explained in detail. 

First, when the operator initiates the controller 1 via 
the keyboard 3 after the writing data/descriptive format has 
been set, the CPU11 derives a field "station number", a "device 
10 type", and a “device No." of the trigger condition table 134b 

of the setting data file 134 within the auxiliary storage unit 
13, and then acquires the data for trigger condition from the 
control appliance 4 in response to the set data at a step S81. 
This implies that in the setting data file 134 of Fig. 11, the 
15 device data about the station number "1", the device type "W", 
and the device No. "100" are acquired. 

At a step S82, the field "device condition” of the 
setting data file 134 is derived and is compared with the 
acquired data for the trigger condition in order to check 
20 whether or not the trigger condition can be satisfied. Since 

the device condition is equal to "0" in the setting data file 

134 of Fig. 11, another check is done as to whether or not the 
acquired data for the trigger condition, is equal to "0". When 
the trigger condition cannot be satisfied, the process 
25 operation is returned to the step S81 at which the data 

acquisition for the trigger condition is continued. In the 
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case that the trigger condition can be satisfied, the initial 
value 1 is substituted for the variable "i". 

At a step S84, the "writing data name" and descriptive 
type corresponding to "i” equal to the record No. of the 
writing data tale 134c of the writing data file 134 are 
derived, and the writing data from the descriptive file 133 is 
acquired in accordance with the set data. 

For instance, in the setting data file 134 of Fig. 11, 
since the "writing data name" of the record No. 1 is the 
"product number” and the descriptive type is the "text", 
assuming now that the value of the descriptive file 133 to be 
referred at a certain time instant is shown in Fig. 13, the 
"product number" is acquired by the "text" data to obtain 
*’ SN0121 " . 

In the record No. 2, the "production completion number" 
is acquired as the "integer" data to obtain "23456". 

In the record No. 3, the "measurement value" is 
acquired as the "real number" data to obtain "7 . 65432xl0A2“ . 

At a step S85, the field "processing formula" of "i" 
being equal to the record No. of the writing data table 134c of 
the setting data file 134 is derived, and the data acquired by 
the descriptive type is processed in accordance with the set 
four basic arithmetic calculations. 

In the setting data file 134 of Fig. 11, since both the 
record No. 1 and the record No. 2 are "none", no data 
processing operation is carried out, and the data are equal to 
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"SN0121" and “ 23456", respectively. Since the record No. 3 is 
equal to xlOOO, such a calculation "7 . 65432xl0A5xl000" is 
carried out, so that the data becomes "7 . 65432xl0A5" . 

At a step S86, the "writing type" of "i" be equal to 
the record No. of the writing data table 134c of the setting 
data file 134 is derived, and the processed acquisition data is 
converted into the set writing type. 

In the setting data file 134 of Fig. 11, since the 
record No. 1 is the "text", "SN0121" is converted into device 
data "83, 78, 48, 49, 50, 49" in accordance with the ASC II 
code. 

Since the record No. 2 is the "integer", the data is 
converted into ”2, 3456", and since the record No. 3 is the 
"integer", the data is converted into "76, 5432". 

At a step S87, the "station number", the "device type", 
the "head device No.", and the "device number" corresponding to 
"i" equal to the record No. of the writing data table 134c of 
the setting data table 134 are derived, and then the writing 
data which has been converted in accordance with the set data 
is written (see Fig. 14). 

Subsequently, at a step S88, “1" is added to the 
variable "i". 

At a step S89 , a check is made as to whether or not the 
variable "i" is larger than the acquired data number. If the 
variable “i” is not larger than the acquired data number, then 
the process operation is again returned to the step S84 . If 
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the variable " i” is greater than the acquired data number, then 
the process operation is advanced to a step S90. 

The device data of the control appliance 4 at the time 
when the writing data have been written with respect to all of 
5 the record numbers are illustrated in Fig. 14. 

At the step S90, a check is done as to whether or not 
a signal used to accomplish the data writing operation is 
entered by the keyboard 3. If this signal is inputted, then 
the data acquisition is accomplished. Conversely, if this 
10 signal used to complete the data acquisition is not inputted, 
the process operation is returned to the step S81 at which the 
process operation is repeated from the data acquisition for the 
trigger condition. 

In accordance with this embodiment, the descriptive 
is file used to write the data can be formed in the interactive 
manner by the simple operation, so that since the complex 
program is no longer required to be formed by the user himself, 
the programming work condition could be improved. 

Also, the trigger condition can be easily changed and 
20 the setting operation of the descriptive file can be readily 
modified. Therefore, the desired descriptive file can be 
readily formed without having knowledge about the device of the 
control appliance 4 . 

Even when the station number of the control appliance 
25 4 into which the data should be written is changed, and also 

the control appliance itself is changed, the resetting 
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operation can be easily performed without reforming the 
program . 

Furthermore, the format written into the descriptive 
file can be freely set by the user, and the data necessary to 
5 the user can be derived in such a useful format easily 

understood by the user, so that the data readily utilized to 
manage the production can be easily obtained. 

( Embodiment 3 ) 

Referring now to Figs. 17 to 21, a data 
io retrieving/producing instruction method according to an 
embodiment of the present invention will be described. 

Fig. 17 is a block diagram for representing an 
arrangement of a data processing apparatus having a data 
retrieving/producing instruction function according to an 
15 embodiment of the present invention. In this drawing, 

reference numeral 1 shows a control apparatus (controller) for 
controlling an appliance connected thereto. To this controller 
1, a CRT2 functioning as a display unit, a keyboard 3 
functioning as an input unit, and a control appliance 4 
20 containing a plurality of PLCs and a plurality of PCs are 

connected . 

Within the controller 1, there are provided a CPU11 for 
executing a user application program and a program such as a 
preset control program, a memory 12 for storing the user 
25 application program and the preset control program, an 

auxiliary storage unit 13 having a production instruction data 
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file 135 with a database format which saves data for 
instructing the production to the control appliance 4, and also 
having a setting data file 136 for storing therein the data of 
the production instruction data file 135, an interface 141 for 
interfacing to the CRT2 , another interface 142 for interfacing 
to the keyboard 3/ and also a further interface 143 for 
interfacing to the control appliance 4. 

It should be noted that the control program stored in 
the memory 12 contains a data retrieving /producing instruction 
condition setting program 12e capable of setting a desired data 
retrieving/producing instruction by employing the keyboard 3 
' an£ * a mcmse by an operator in an interactive manner displayed 
on the CRT2 . This control program further contains a control 
appliance device acquisition program 12f for acquiring retrieve 
device data used to derive the necessary data from the 
production instruction data file 135; a data 
retr * ev- i n 9 f producing instruction condition comparing program 
12g for retrieving/deriving record data corresponding thereto 
from the production instruction data file 135 based up the 
device data; and also a control appliance device 
production instructing program 12h for writing the derived 
record data such as the production instruction into the control 
appliance 4 . 

^9’ 18 schematically shows a screen arrangement for 
representing a display screen of the CRT 2 displayed on the data 
re ^ r i ev i n 9/p r °ducing instruction condition setting program 12e. 
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In this drawing, reference numeral 28 indicates a main 
display screen. On this main display screen 28, a file name of 
the production instruction data file 135 set into the auxiliary 
storage unit 13; a trigger monitoring interval corresponding to 
5 an interval used to monitor a trigger condition for giving the 
production instruction to the control appliance 4; the number 
of production instruction data; and also the number of retrieve 
device for acquiring the retrieving device data are set. 
Reference numeral 29 indicates a trigger condition setting 
10 screen. A station number, a device type, the number of this 
device, and a device state, constituting a trigger condition 
used to acquire the data, are set on this trigger condition 
setting screen 29. 

Reference numeral 30 shows a screen used to set a write 
15 destination used when the data for instructing the production 
is written into the control appliance 4. On this writing 
format setting screen 30, the following items are set, namely, 
a data name for instructing the production; a station number of 
the control appliance 4 into which the data should be written; 
20 a device type; and a head device number for designating which 
device is started within the device type; and further a device 
number for designating how many device data are acquired from 
the head device No.. Referring numerals 30a, 30b, 30c are 
screens for setting production instructing data in accordance 
25 with the number of production instruction data set on the main 
display screen 28 . 
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Reference numeral 31 indicates a screen for setting a 
station number, a device type, and a device No. in order to 

acquire the retrieving device data from the control appliance 
4 . 

Fig. 19 is a conceptional diagram for showing setting 
file 136 set in the interactive manner (see Fig. 18). in this 
drawing, reference numeral 136a shows a main table for 
indicating the content set on the main display screen 29, 
reference numeral 136b is a trigger condition table for showing 
the content set on the trigger condition setting screen 29, 
reference numeral 136c is a production instructing data table 
for showing the content set on the writing format setting 
screen 30, and reference numeral 136d indicates a retrieving 
data table for showing the content set on the retrieving data 
setting screen 31. 

Fig. 20 is a diagram for representing, for instance, a 
previously formed production instruction data file 135, into 
which a production number, a producing quantity, a color code, 

and a machine type are set in correspondence with a record 
number. 

Fig. 21 is a flow chart for indicating operations of 
the retrieving/producing instruction function of the controller 
1. A production is instructed to the control appliance 4 in 
accordance with a series of this flow operation. 

Referring now to drawings, operations of this 
embodiment 1 will be explained. 
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A conceptional operation will now be described with 
reference to Fig. 17. 

The operator sets (inputs) data for instructing a 
desirable data retrieval /production by operating the keyboard 
5 3 in the interactive manner based upon the data 

retrieving/producing instruction condition setting program 12e 
( see Fig. 19 ) . 

Furthermore, the control appliance device acquisition 
program 127 will refer to the setting data file 136 stored in 
10 the -auxiliary storage apparatus 13 so as to acquire the 

retrieving device data used to derive the necessary data from 
the production instruction data file (see Fig. 20) after the 
trigger condition could be satisfied. 

Next, based upon the data retrieving /producing 
15 instruction condition comparing program 12g, the corresponding 
data is retrieved/derived from the production instruction data 
file 135 on the basis of the retrieving device data. Based 
upon the derived data , the data such as the production 
instruction is written into the control appliance 4 in 
20 accordance with the control appliance device production 
instructing program 12h. 

Next, a detailed explanation is made of the data 
retrieving/producing instruction function of the controller 1 . 

Similar to the above-described embodiment 1 or 2, when 
25 the operator first initiates the controller 1 by way of the 
keyboard 3, the main display screen 28 is displayed on the 
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CRT2. On this displayed main display screen 28, a file name of 
production instruction "production instruction LOG" and a 
trigger monitoring interval "1000" are inputted. 

Thereafter, the screen of the. CRT 2 is switched into a 
trigger condition setting screen 29 for setting a trigger 
condition. The station number of the control appliance 4 for 
constituting the trigger condition is set as "1", a device type 
among the set control appliance 4 is set as "W; a device 
number thereof is set as "100", and f urthermore , a device 
condition thereof is set as ”=0". 

When the entry of the trigger condition on the trigger 
conditions setting screen 29 displayed on the CRT2 is 
accomplished, the display screen is returned to the main 
display screen 28 on which the production instruction data 
number "3" is inputted. 

Then, the display screen is changed into another screen 
30 through which the production instructing data corresponding 
to the production instruction data number “3" is set, and thus 
such a setting operation is firstly carried out as to the 
production instructing data 1 . The production instructing data 
1 becomes the production instructing data name "production 
quality", the station number ”1”, the device type ”E”, the head 
device No. "300", and the device number "1". The production 
instructing data 2 becomes the production instructing data name 
’color code", the station number "1“, the device type "W", the 
head device No. “301", and the device number "1". The 
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production instructing data 3 becomes the production 
instructing data name "machine type", the station number "1”, 
the device type "W" , the head device No. "302", and the device 
number " 1 " . 

Now, the production instructing data 1 implies that the 
data about "production quantity” is written into the station 
number "1" of the control appliance 4, the device type "W" , the 
head device No. "300", and the device number ”1". 

Also, the production instructing data 2 implies that 
the data about "color code" is written into the station number 
•• i •• of the control appliance 4, the device type "W" , the head 
device NO. "301", and the device number "1". 

Furthermore, the production instructing data 3 implies 
that the data about “machine type" is written into the station 
number "1" of the control appliance 4, the device type "W” , the 
head device No. "302", and the device number "1". 

Thereafter, the display screen is returned to the main 
display screen 28 on which the number of retrieved device 1 
is set. Then, both the conditions (station number "1", device 
type "W", device No. "200") used to acquire the retrieving 
device data corresponding to the retrieve device "1" from the 
control appliance 4, and also the retrieve field name for 
designating which field within the production instructing data 
file, from which the acquired retrieving device data is 
retrieved , are set on the subsequently switched screen 31. 
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The data set in the above-explained manner is saved in 
the setting data file 136 (see Fig. 19). 

The production instruction data file 135 shown in Fig. 
20 is previously inputted by the keyboard 3 or the like. 

After the operator has accomplished setting of the 
above-explained data retrieve/production instructions, when the 
operator initiates the control appliance device acquisition 
program 12f via the keyboard 3, at a step S91, a production 
instruction data file name of the field of the main table 136a 
within the setting data file is derived, and then the 
production instruction data file 135 within the auxiliary 
storage unit 13 is opened, and thereafter the process operation 
is advanced to a step S92. 

At this step S9 2, the field production instruction data 
number "3" of the main table 136a in the setting data file 136 
is derived. 

Then, at a step S93, the station number "1", the device 
type "W", and the device No. "100" of the trigger condition 
table 136b of the setting data file 136 are derived, and the 
data for the trigger condition is acquired from the control 
appliance 4 in accordance with this set data. 

At a step S94 , a comparison is made of the device 
condition " = 0 " of the data acquired from the control appliance 
4 so as to check whether or not the trigger condition could be 
satisfied . 
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If this trigger condition could not be satisfied, then 
the process operation is returned to the step S93 at which the 
data for the trigger condition is continuously acquired. 

After the trigger condition could be satisfied at the 
step S94 , the retrieving device data is acquired from the 
control appliance 4 based upon the station number ”1", the 
device type "W", and the device No. "200", which are set to the 
retrieving data table 136d at a step S95. 

At a step S96, the production instruction data file 135 
is retrieved based on the content of the acquired retrieving 
device data . 

In this case, it is assumed that the content of the 
retrieving device data is "125". 

The production instruction data file 135 shown in Fig. 
20 is equal to the file "production instruction LOG" defined in 
the production instruction data file name of the main table 
136a in the setting data file 136. 

At a step S97, such a retrieve operation is carried out 
based on the retrieving device data "125" in that which record 
data in the production instruction data file may be handled as 
the production instruction data. In this embodiment, the 
retrieving device data corresponds to the field "product 
number" of the production instruction data file 135. 

When the field "product number" is retrieved based on 
the retrieving device data "125", it is coincident with the 
record content of the record No. 4. Since it is coincident 
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'the record content/ the content of this record is 
recognized as the production instructing data, and then the 
content of the "production quantity (75)", the "color code 
(8)", and the "machine type (2)" subsequent to the field 
"product number" are derived. 

At the next step S98, the previously derived data about 
the "production quantity (75)”, the "color code (8)", and the 
"machine type ( 2 ) " are written into the control appliance 4 
based on the production instructing data table 136c of the 
setting data file 136. 

In Fig. 19, the "production quantity (75)" is written 
into the control device 4 of the station number "1", the device 
type "E", and the device No. "300". Also, the "color code (8)" 
is written into the control appliance 4 of the station number 
"1", the device type "W” , and the device No. "301". The 
"machine type (2)" is written into the control appliance 4 of 
the station number "1", the device type "W" , and the device No. 

302" based upon the control appliance device production 
instruction program 12h. 

At a step S99 , a check is done as to whether or not a 
signal for accomplishing the data retrieving/producing 
instruction function is entered by the keyboard 3 and the like. 
If this signal is not inputted, then the data 
retrievin 9/producing instruction function is ended. 

If such a signal for accomplishing the data 
retrieving /producing instruction function is not inputted, then 
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the process operation is returned to the step S3 9 at which the 
above-described process is repeated. 

In accordance with this embodiment , the data used to 
instruct the data retrieving /producing operation can be formed 
in the interactive manner by the simple operation, so that 
since the complex program is no longer required to be formed by 
the user himself , the programming work condition could be 
improved . 

Also, the trigger condition can be easily changed and 
the setting operation of the descriptive file can be readily 
modified. Therefore, the desired data can be readily formed 
without having knowledge about the device of the control 
appliance 4 . 

Even when the station number of the control appliance 
4 which may instruct the production, and also the control 
appliance itself is changed, the resetting operation can be 
easily performed without reforming the program. 

( Embodiment 4 ) 

Referring now to Fig. 22 to Fig. 25, a data writing 
method according to an embodiment of the present invention will 
be described. 

Fig. 22 is a block diagram for representing a function 
of a data processing apparatus according to an embodiment of 
the present invention. In this drawing, reference numeral 1 
shows a control apparatus (controller) for controlling an 
appliance connected thereto. To this controller 1, a CRT2 
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functioning as a display unit, a keyboard 3 functioning as an 
input unit, and a control appliance 4 containing a plurality of 
PLCs and a plurality of PCs are connected. 
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Within the controller 1, there are provided a CPU11 for 
executing a user application program and a program such as a 
preset control program, a memory 12 for storing the user 
application program and the preset control program, an 
auxiliary storage unit 13 having a production instruction data 
file 137 with a database format which stores production 
instruction data written into the control appliance 4, and also 
having a setting data file 138 for storing therein setting data 
to be written into the control appliance 4, an interface for 
interfacing to the CRT2, another interface 142 for interfacing 
to the keyboard 3, and also a further interface 143 for 
interfacing to the control appliance 4. 

It should be noted that the control program stored in 
the memory 12 contains a writing data setting program 12i and 
a writing program 121 j. The writing data setting program 12i 
is capable of setting a condition to write desired production 
instruction data by employing the keyboard 3 and a mouse by an 
operator in an interactive manner displayed on the CRT2 . The 

^ a ^ a writing program 121 j stores therein a data writing 
method . 

Fig. 23 schematically shows a setting data file 138 set 
in an interactive manner based on the writing data setting 
program. In this drawing, reference numeral 138a indicates 
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a main table for indicating a content set on a main display 
screen; reference numeral 138b is a trigger condition table for 
showing a content set on a trigger condition setting screen; 
and reference numeral 138c is a writing data table for showing 
5 a content set on a descriptive format setting screen. 

Fig. 24 is a diagram for representing a previously 
stored production instruction data file 135, in which "12345” 
is set to the product number, and "234567" is set to the 
production instruction number. 

10 Fig. 25 is a flow chart for indicating operations of 

the production instruction data writing function executed by 
the controller 1 . The production instruction is issued to the 
control appliance 4 according to a series of this flow 
operation . 

is Referring now to the drawing, operations of this 

embodiment 4 will be described. 

Similar to the above-described embodiment 3, when an 
operator first initiates the controller 1 via the keyboard 3, 
the main display screen is displayed on the display screen of 
20 the CR2. On this displayed main display screen, a file name of 
production instruction data "START.DAT" and a trigger 
monitoring interval "1000" are inputted. 

Thereafter, the screen of the CRT2 is switched into a 
trigger condition setting screen for setting a trigger 
25 condition. The station number of the control appliance 4 for 
constituting the trigger condition is set as "1"; a device type 
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among the set control appliances 4 is set as "W"; a device 
n timber thereof is set as "100", and furthermore, a device 
condition thereof is set as "=0". 

When the entry of the trigger condition on the trigger 
condition setting screen displayed on the CRT 2 is accomplished, 
the display screen is returned to the main display screen on 
which the writing data number "2" is inputted. 

Then, the display screen is changed into another screen 
through which the production instructing data corresponding to 
the writing data number ”2" is set, and thus such a setting 
operation is firstly carried out as to the production 
instructing data 1 . The writing data 1 becomes the writing 
data name "product number", the station number "1", the device 
type "W", the head device No. "0" and the device number "1". 
The writing data 2 becomes the writing data name "production 
instruction quantity", the station number "1", the device type 
"D", the head device No. "100", and the device number "2". 
These data set in accordance with the above-described manner 
are saved in the setting data file 138. 

After the operator has accomplished setting of the 
above-explained writing data, when the operator initiates the 
controller 1 via the keyboard 3, at a step S101, a "production 
instruction data file name" of the field of the main table 138a 
the setting data file 138 is derived in the auxiliary 
storage unit 13 based on the writing program 12 j, and then the 
production instruction data file 137 within the auxiliary 
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storage unit 13 is opened, and thereafter the process operation 
is advanced to a step S102. 

At this step S102, the field "writing data number (3)” 
of the main table 138a in the setting data file 138 is derived. 

5 Subsequently, at a step S103, the station number "l", 

the device type "W", and the device No. ”100" of the trigger 
condition table 138b of the setting data file 138 are derived, 
and the data for the trigger condition is acquired from the 
control appliance 4 in accordance with this set data. 

10 Then, at a step S104, the field "device condition (=0)" 

of the setting data file 138 is derived, and a comparison is 
made of the device condition "=0” of the data acquired from the 
control appliance 4 so as to check whether or not the trigger 
condition could be satisfied. If this trigger condition could 
15 not be satisfied, then the process operation is returned to the 
step SI 03 at which the data for the trigger condition is 
continuously acquired. To the contrary, if the trigger 
condition could not be satisfied, then an initial value ”1" is 
substituted for the variable "i" at a step SI 05. 

20 At the step SI 06, the field "writing data name" of " i” 

being equal to the "record No." of the writing data table 138c 
of the setting data file 138 is derived, and the production 
instruction data is read out from the field of the production 
instruction data file 137 corresponding to the set writing data 
25 name. In the setting data file 138 of Fig. 23, the record No. 
1 reads 2-byte integer data "12345" equal to a product between 
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2-bytes of the device type W and the device number 1 from the 
field name "product number" of the production instruction data 
file, whereas the record No. 2 reads 4-byte integer data 

"234567" equal to a product between 2 bytes of the device type 
5 D and the device number 2 from the field name "production 
instruction quantity" of the production instruction data file 
( see Fig . 24 ) . 

At a step S107, the field "station number", the "device 
type", the "head device No.", and "the device number" of "i" 
10 equal to the record No. of the writing data table 138c 

corresponding to the production instruction data file 137 are 
derived, and the production instruction data is written into 
the control appliance 4 in accordance with the set data. In 
this embodiment, the record No. 1 writes the data into the 
15 station number "1", the device type "W" , the head device No. 
"0", and the device number ”1”, whereas the record No. 2 write 
the data into the station number ”1", the device type "D", the 
head device No. "100", and the device No. ”2" (see Fig. 23). 

At a step S108, "1" is added to a variable "i". At a 

20 step S109, a check is done as to whether or not the variable 

"i" is greater than the writing data number if the variable “i" 
is greater than the acquired data number, then the process 
operation is advanced to a step S110. Conversely, if the 
variable "i" is not greater than it, then the process operation 
25 is returned to the step S106. 
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At the step SI 10, another check is done as to whether 
or not a signal used to accomplish the data writing operation 
is entered by the keyboard 3. If such a signal is inputted, 
then the process operation jumps to a step S612 at which the 
data writing operation is ended. Conversely, if the signal 
used to end the data writing operation is not entered, the 
process operation is returned to the step SI 04 at which the 
data acquisition for trigger condition is repeated. 

In accordance with this embodiment, the writing data 
used to instruct the production can be formed in the 
interactive manner by the simple operation, so that since the 
complex program is no longer required to be formed by the user 
himself , the programming work condition could be improved . 

Also, the trigger condition can be easily changed and 
the setting operation of the descriptive file can be readily 
modified. Therefore, the desired data can be readily formed 
without having knowledge about the device of the control 
appliance 4 . 

Also, since the writing data is introduced into a 
client/server system, the data used in the respective client 
machines can be managed in the batch manner by sharing the data 
to the database server of the host machine. 

( Embodiment 5 ) 

Referring now to Figs. 26 to 29, a data 
acquiring/storing method according to another embodiment of the 
present invention will be described. 
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Fig. 26 is a block diagram for representing an 
arrangement of a data processing apparatus having an 
acguisition/storage function according to an embodiment of the 
present invention. In this drawing, reference numeral 1 shows 
a control apparatus (controller) for controlling an appliance 
connected thereto. To this controller 1, a CRT2 functioning as 
a display unit, a keyboard 3 functioning as an input unit, and 
a control appliance 4 containing a plurality of PLCs and a 
plurality of PCs are connected. 

Within the controller 1, there are provided a CPU11 for 
executing a user application program and a. program such as a 
preset control program, a memory 12 for storing the user 
application program and the preset control program, an 
auxiliary storage unit 13 having a storage file 139 with a 
database format which stores data acquired from the control 
appliance 4, and also having a setting data file 140 for 
storing therein a storage format of the storage file 139, an 
interface 141 for interfacing to the CRT2 , another interface 
14 2 for interfacing to the keyboard 3, and also a further 
interface 143 for interfacing to the control appliance 4. 

It should be noted that the control program stored in 
the memory 12 contains a storage format setting program and an 
acquisition/storage program 12k. The storage format setting 
program is capable of setting a desired storage format of the 
storage file 139 by employing the keyboard 3 and a mouse by -an 
operator in an interactive manner displayed on the CRT2 . The 
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acquisition/storage program 12k is to store therein a data 
acquiring method, a data processing method, and a data storing 
method . 

The memory 12 contains an accumulation time storage 
i21a for storing accumulation time, an elapse time storage 
area 121b for storing elapse time when device data is 
coincidant with a comparison value, and a number storage area 
i^lc for storing the number when the device data is coincident 
with the comparison value, in order to store a history when the 
device data acquired from the control appliance 4 is made 
coincident with the comparison value corresponding to 
predetermined monitor comparison data. 

Fig. 27 is a diagram for indicating acquiring data 
which has been set in an interactive manner based upon the 
storage format setting program and stored in a setting data 
file 140. 

Fig. 28 represent a file used to store therein the 
accumulation time, the elapse time, and the number when the 
device data acquired from the control appliance 4 and formed in 
the storage file 139 is made coincident with a predetermined 
comparison value. 

Fig. 29 is a flow chart for explaining operations when 
the data is acquired from the control appliance 4 based upon 
setting data file 140 and the acquisition/storage program 
12k. The storage file 139 is produced by performing a series 
of this flow operation. 
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The data acquisition/storage method by the controller 
1 is identical to that of the above-explained embodiment 1 . 
The set data to be acquired is saved in the setting data file 
140 shown in Fig. 27. 

The device data acquired from the control appliance 4 
based on the acquisition/storage program 12k is stored in the 

storage file 139 within the auxiliary storage unit 13 (shown in 
Fig. 28). 

Next, a description will be made of a method for 
acquiring data from the control appliance 4 executed by the 
controller 1 . 

When an operator initiates the controller 1 by the 
keyboard 3, the acquisition/storage program 12k stored in the 
memory 12 is commenced. 

^ a step Sill, this acquisition/storage program 12k 
forms a database formatted storage file 139 for storing therein 
the data acquired from the control appliance 4 inside the 
auxiliary storage unit 13, and thereafter the process operation 
is advanced to a step S112. 

At a step S112, the accumulation time of the 
accumulation time storage area 121a is set to "0", and the 
number storage area 121c is set to “0". Then, at a step S113, 
the elapse time of the elapse time storage area 32b is set to 

”0" , anc * then the process operation is advanced to a further 
step S114. 
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At this step S114, “control appliance device monitoring 
interval", "station number", "device type", and "device No." 
are derived from the setting data file 132, and then the device 
data of the control appliance 4 is read in accordance with the 
set data. 

Then, at a step S115, a comparison is made between the 
device data read at the step SI 14 and the control appliance 
device data comparison value stored in the setting data file 
140. When the former device data is not coincident with the 
control appliance device data, the process operation is 
returned to the step S114. 

On the other hand, when the read device data is 
compared with the control appliance device data comparison 
value stored in the setting data file 140, if this read device 
data is made coincident with this comparison value, then the 
process operation is advanced to a step S116, at which the 
control appliance device monitoring interval set in the setting 
data file 140 is added to the elapse time of the elapse time 
storage area 121b. 

Thereafter, at a step S117, the "control appliance 
device monitoring interval", the "station number”, the "device 
type", and the "device No." are derived from the setting data 
file 132, and then the device data of the control appliance 4 
is read in accordance with the set data. 

Then, at a step S118, a comparison is made between the 
device data read at the step SI 17 and the control appliance 
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device data comparison value stored in the setting data file 
140. When the former device data is not coincident with the 
control appliance device data, the process operation is 
returned to the step S116. 

On the other hand, when the read device data is 
compared with the control appliance device data comparison 
value stored in the setting data file 140, if this read device 
data is not made coincident with this comparison value, then 
the process operation is advanced to a step S119, at which the 
elapse time of the elapse time storage area 121b is added to 
the accumulation time of the accumulation time storage area 

121a, and "l" is added to the number of the number storage area 
121c. 

At a step SI 20, the accumulation time of the 
accumulation time storage area 121a, the elapse time of the 
elapse time storage area 121b, and the number of the number 
time storage area 121c are stored into the respective 

corresponding areas of the storage file 139 of the auxiliary 
storage unit 13. 

In accordance with this embodiment, the storage file 
used to store the data can be formed in the interactive manner 
by the simple operation, so that since the complex program is 
no longer required to be formed by the user himself, the 
work condition could be improved . 

Also, the trigger condition can be easily changed and 
the setting operation of the storage file can be readily 
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modified. Therefore, the desired storage file can be readily 
formed without having knowledge about the device of the control 
appliance 4 . 

Furthermore, the conditions of the plural control 
5 appliance 4 connected to the controller 1, namely such 

information about the accumulation time, the elapse time, and 
the number, obtained when being compared with a predetermined 
comparison value can be easily acquired in high precision 
without any temporal error, and also the line can be surely 
10 monitored, so that the stage analyzing capability can be 

improved . 

( Embodiment 6 ) 

Referring now to Fig. 30 to Fig. 35, a data 
acquiring/function according to an embodiment of the present 
15 invention will be described. 

Fig. 30 is a block diagram for representing an 

arrangement of a data processing apparatus having a data 
acquisition function according to an embodiment of the present 
invention. In this drawing, reference numeral 1 shows a 
20 control apparatus (controller) for controlling an appliance 

connected thereto. To this controller 1, a CRT2 functioning as 
a display unit, a keyboard 3 functioning as an input unit, and 
a control appliance 4 containing a plurality of PLCs and a 
plurality of PCs are connected. 

25 Within the controller 1, there are provided a CPU for 

executing a user application program and a program such as a 
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preset control program, a memory 12 for storing the user 
application program and the preset control program, and an 
interface with an auxiliary storage unit 13, a CRT, a keyboard 
3 , and a control appliance 4 . 

In this case, the memory 12 contains a label for 
setting data 122 used to acquire data from the control 
appliance 4 into which at least a name of a read destination 
control appliance, a name of a read device, and a device No. 
are stored; label editing means 123 for editing data written 
into a plurality of labels (a to e) within this label 122 based 
upon the same control appliance name and the same device name; 
communication means 124 for reading data with respect to a 
specific control appliance 4 and a specific device; data 
acquiring means 125 or selectively deriving such data required 
to the respective labels (a to e) from the data read out from 
the control appliance 4 by the communication means 124; and a 
table 126 for storing therein a relationship among the 
respective communication means 124, the control appliance, the 
read device provided with the control appliance 4 . 

Fig. 31 is a diagram for - selectively indicating only 
the "read destination control appliance name", the "read device 
name", and the "device No." among the data stored in the label 
122 . 

Fig. 32 is a diagram for representing the contents of 
the table 126 into which the relationship among the respective 
communication means 124, control appliance 4, ahd device. 
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Fig. 33 is a flow chart for briefly indicating process 
operation of the controller 1 . 

Fig. 34 is a flow chart for representing process 
operation of the label editing means 123 . 

5 Fig. 35 is another flow chart for showing process 

operation to acquire the necessary data from the communication 
means with reference to the table 126 by the data acquiring 
means 125. 

First, the brief operation of the controller 1 will now 
10 be explained with employment of Fig. 33. 

When an operator inputs a data acquisition starting 
signal from the keyboard 3, at a step S131, the read 
destination control appliance and the device name are derived 
from the respective labels a, b, c, d, e on which the read 
15 destination control appliance and the device name are written, 
by the label editing means 123. At a step S132, the same items 
are combined with each other among .them. At this time, a check 
is done as to whether or not these same items are within the 
maximum size range where all of the device data can communicate 
20 with each other within once. If the device data exceed this 
maximum size range, even when there are the same device data, 
these device data are separately combined with each other. For 
instance, in such a case that there are five sorts of labels (a 
to e) as shown in Fig. 31, the data about the same control 
25 appliances are combined with each other, and the resultant data 
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Thereafter, at a step S133, each of the combined data 
groups is transferred to the communication means 124a and 124b 
corresponding to a plurality of control appliances (PLC4a and 
PLC4b in this embodiment), and then the process operation is 
advanced to a step SI 34. 

At a step SI 34, each of these communication means 124a 
and 124b, to which the data has been supplied, reads at the 
data from the head No. of the respective devices up to the 

point, which are designated in the -table 126, and then 
stores the read data, and thereafter, the process operation is 
advanced to a step S135. 

In other words the same data designated in the plural 
labels are read within one time. 

Then, at a step S135, the read data are acquired by the 
data acquisition means corresponding to the label 122a, the 
label b, the label c, the label d, and the label e with 
reference to the table 126 in such a manner that data in the 
ranges required to the respective labels are selected. 

At this time, the relationship how to acquire the data 
by the respective acquisition means from which communication 
means is obtained with reference to the table 126. 

Subsequently, at a step S136, a check is made as to 
whether or not a request to accomplish the data acquisition is 
issued from the keyboard 3. If such an end request is issued, 
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then a series of the process operation is completed- If such 
an end request is not yet issued, then the process operation is 
returned to the step S134. At this step S134, the data 

acquisition process operation is repeated until the data 
acquisition end signal is issued from the keyboard 3, and the 
data read process operation is repeatedly performed with 
respect to the same data. 

Next, the flow operations of the label editing means 
123 will now be described with reference to Fig. 34. 

1° At a first step S141, the read destination control 

appliance, the device name, and the device No. are derived from 
the first label. 

For example, when the content of the label 122 is such 
data as illustrated in Fig. 32, as to the firstly read data, it 
is is assumed that the "read destination control appliance" is "1 
(PLC 4a)”, the “read device name" is "D", and the "device No." 
is "0". 

Next, another check is done at a step S142 as to 
whether or not other data are left in the same control 
20 appliance. Since this present data corresponds to firstly read 
data, it is - conceivable that there is no data in the same 
control appliance (PLC1). Thus, the process operation is 
advanced to a step S14 5 at which a table is produced by using 
this data as new data. 

25 In this case, assuming now that the point readable 

within one time in this system is equal to 500, when the table 
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are formed while the head No. of the read device is ”0" 
and the read point is 500, the table data are defined as in the 
column of the communication means 124a of Fig. 32. 

Then, another check is made at a step S146 as to 
whether or not subsequent data is present in the same label . 
If there is the subsequent data as shown in the label 38a, then 
the process operation is returned to the step S141 at which the 
subsequent data is acquired. On the other hand, if there is no 
next data, then the process operation is advanced to a step 
SI 47 at which a check is made as to whether or not there is a 
next label. 

Now, when there is a next label, the process operation 
is returned to the step S141, whereas when there is no next 
label, the process operation is advanced to a further step S14 9 
at which the process operation is accomplished. 

Next, the processing operation is carried out n such a 
case that second data of the label 122 is acquired at the step 
S141. 

That is, this second data is now assumed that the "read 
destination control appliance" is ”1"; the "device name" is 
-D"; and the -device No." is "100". At this time, since the 
data of the same control appliance (PLC1) has been previously 
formed at the checking step of the step S142, the process 
operation is advanced to a step S143 at which another check is 
done as to whether or not the data of the same device name- is 
present in the table. if there is no same device name data, 
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then the process operation is advanced to a step S145. 
However, since there is the same device name in the present 
data, the process operation is advanced to a step S144. At 
this step S144, a check is done as to whether or not the 
designated device No. is present within the data range 
registered in the table. In this case, since the designated 
device No. is 100 and then is present within such a range from 
the head No. of the data contained in the table to 500 points 
(namely, 0< (designated No.)<500), so that this designated 
10 device No. is contained in the column of the communication 
means 124a of Fig. 32, no new table data is produced and then 
the process operation is advanced to a step S146. To the 
contrary, if the designated device No. is larger than, or equal 
to 500, then this designated device No. is located outside the 
15 range of the existing data, so that new data is produced at a 
step S145. 

Next, a description will now be made of process 
operation executed when the content of the label b is edited. 

First, a check similar to the above-described check for 
20 the data of the label a is carried out with respect to first 
data. Since it can be seen that this first data is contained 
in the table data of the communication means 124a, no new table 
is produced. 

Subsequently, the process operation is returned to the 
25 step S141 at which second data of the label b is acquired, 
namely, the "read destination control appliance"’ is ”2(PLC2)", 
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the "device name" is “D", and the "device No." is "500". 
this case, since only the table data of "1" is present in the 
read destination control appliance and the same PLC2 data is 
not present in the check operation of the step S142, the 
process operation is advanced to a step SI 4 5 at which such a 
table data that the "read destination control appliance" data 
is ” 2 (PLC2 ) " is formed. At this time, the head No. of the read 

device is "500", and the read point is "500", namely 500 points 
from 500 to 999. 

While the editing process is performed in a similar 
manner to that of the above-described manner, the label c is 
contained in the table data of the communication means 124b, 
and the label d is involved in the communication means 124a. 
Then, after the process operation for the second data of the 
label e has been accomplished, since no next label is present 
by the judgement result made at the step S147, the process 
operation is advanced to a step S148 at which the process 
operation is ended. 

The two sets of table data as shown in Fig. 32 are 
formed from the five labels of Fig. 31 in the above-described 
manner, it should be assumed that the data are stored in this 
table in such a manner that the data sequence is rearranged in 
accordance with the serial number of control appliances, and 

the head read number is rearranged according to this serial 
number thereof . 
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Referring now to a flow chart of Fig. 35/ operations of 
the data acquisition means 125 will be described. 

At a first step S151/ the "read destination control 
appliance"/ the "device name", and the "device No." are 
acquired from the label a, the label b, the label c, the label 
d, and the label e, which handle the data acquisition means. 

It is now assumed that if the data acquisition means 
"a" is handles, then the data is derived from the label a, and 
if the data acquisition means ”b", then the data is derived 
from the label b. 

If the label a is such data as shown in Fig. 31, then 
the "read destination control appliance" is "PLC1", the "device 
name" is "D" , and the "device No." is "0". 

At the next step S152, the head PLC information of the 
"read destination control appliance” contained in the table 
data is acquired into which the data acquired from the control 
appliance 4 have been stored. In this case, when the content 
of the table data is indicated as in Fig. 32, the head PLC 
information becomes "1". 

Then, at a step S153, a check is made as to whether or 
not the "read destination control appliance" acquired from the 
table is identical to the data about "read destination control 
appliance" of the label. If this "read destination control 
appliance" is not identical to the data about "read destination 
control appliance" of the label, subsequent head PLC 
information contained in the table is acquired at a step S154. 
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Now, if the data are given as shown in Fig. 31 and Fig. 
32, then the data "PLC1" of the "read destination control 
appliance" is identical to these data, so that the process 
operation is advanced to a step S155 at which a "device name" 
contained in this PLC information is acquired. In case of Fig. 
32, the "device name" is "D". 

Next, a check is made as to whether or not the "device 
name" acquired from the table is identical to the data of the 
label. If this device name is not identical to the data of the 
label, then the next device name information contained in the 
table is acquired at a step S157. if such data as shown in 
Fig. 32 is present, since the "device name (D)" is identical to 
this data, the process operation is advanced to a step S158 at 
which a "head read No." and a "read point" contained in this 
device name information are acquired. In the case of the data 

of Fig. 32, the "head read No." is "0" and the "read point" is 
"500 points". 

Next, at a step S159, another check is done as to 
whether or not the designated device No. in the label is 
contained in the point range of the read device acquired from 
the table. If this designated device No. is not contained in 
the point range, then the process operation is advanced to a 
step SI 60 at which next head read No. information is acquired. 
If such data as shown in Fig. 32 is contained, since the 
designated "device No." is involved in such a range from the 
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"head read No." in the table data to the "read point", the 
process operation is advanced to a step S161. 

It could be understood that the data acquisition means 
"a" may acquire the head data among the data about 500 points 
5 from PLC1 read by the communication means 124a. Then, the data 
of the "device No.(0)" designated in the label a at the step 
S161 is obtained. 

Subsequently, at a step S162, a further check is done 
as to whether or not the next "read destination control 
10 appliance" data ia designated in the label. For example, if 
the label a in fig. 32 is designated, since second data ” PLC2 " 
is present, the process operation is returned to the step S151 
at which the data acquisition process operation is repeated. 
If the last data in this label is designated, then the process 
15 operation is accomplished. 

According to this embodiment, even when there are the 
same device name data in a plurality of labels, all of such 
data (read destination control appliance, and device name) are 
combined with each other. Based on the combined information, 
20 the data can be acquired from the control appliances within one 
time, so that it is possible to eliminate waste operations. 
That is, the same device data are repeatedly read. Also, a 
total number of communication process operations with the 
control appliance, whose process time becomes relatively long, 
25 can be reduced, and therefore the workload given to the 
controller can be reduced. 
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Also, since the same device data set in a plurality of 
labels are read within one time, there is no problem such that 
the data values are deviated every reading operation even when 
the same device values are present as in such a case that the 
communications are established with the control appliances 
every label. Accordingly, reliability in the data acquisition 
could be increased. 

( Embodiment 7 ) 

Referring now to Fig. 36 to Fig. 40, a rearrangement of 
according to an embodiment of the present invention will be 
described . 

Fig. 36 is a block diagram for representing an 
arrangement of a data processing apparatus having a trigger 
condition rearranging function according to an embodiment of 
the present invention. In this drawing, a memory 12 employed 
in a control apparatus (controller) for connecting an appliance 
connected thereto includes a label 127 for storing therein 
information used to read the trigger condition from the control 
appliance; and trigger condition reading means 128 for reading 

information from the control appliances (PLC1, PLC2, , PLCn) 

based on the information of this label 127. 

The trigger condition reading means 128 employed in the 
memory 12 includes PLCNO. rearranging means 128a for 
sequentially deriving the trigger condition information 
contained in the label 127 from the head thereof every PLCNO.; 
a PLC data table 128b for registering the trigger conditions 
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rearranged every PLCNo. based on this PLCNo. rearranging means 
128a; and communication means 128c for acquiring the trigger 
condition and the device data from the device data from the 
control appliances and for transmitting the data to the control 
S appliances. This trigger condition reading means 128 further 
includes judgement rearranging means 128d for rearranging the 
trigger information read out every PCNo. in the order 
registered in the label; a trigger storage table 128e for 
storing therein the trigger condition information in the order 
10 registered in the label 127; and trigger condition judging 

means 128f for judging the trigger condition in the order 
registered in the label 127. 

Fig. 37 is a block diagram for representing a structure 
of the PLC data table 128b. This PLC data table 128b owns such 
15 a condition that the information as shown in Fig. 39 with 
respect to each of the PLCNo. is rearranged in a small order of 
PLCNo . 

Fig. 38 is a block diagram for showing an arrangement 
of the trigger data storage table 128e. In this trigger data 
20 storage table 128e, the trigger information read from the 

control appliance by the communication means 128c with PLC is 
stored in the same order as that of the information of the 
label 127 shown in Fig. 39. 

Fig. 40 is a flow chart for describing process 
25 operations of the trigger condition reading means . 
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^ ® step S17l , a label arranging head number of the 
PLC data table 128b is set to "0“ in accordance with the PLCNo. 
rearranging order 128a , and then the process operation is 
advanced to a step SI 72. 

At the step 172, "PLCNo." of first trigger condition 
information read from the label 127 is acquired, and then the 
process operation is advanced to a step S173. 

this step S173, the "device name” and "device No." 
among the first trigger condition information from the label 
127 are registered in the PLC data table 128b corresponding to 

the first PLCNo., and then the process operation is advanced to 
a step S174 . 

step S174 , the label arranging head number is 
added, and the process operation is advanced to a step S175. 

^ this step SI 75, a check is made as to whether or not 
all of the trigger condition information have been acquired 
within the label 127. When all of the trigger condition 
information have been acquired, a communication is established 
with PLC of this PLCNo. by employing the communication means 
128c with PLC to thereby read out the trigger condition 
information, and then the read trigger condition information is 
stored into, for instance, a memory used to store the trigger 
condition information at a step S176. 

On the other hand, if all of the trigger condition 
information among the label 127 have not yet been acquired at 
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the above step S175, then the process operation is returned to 
the step SI 72 at which the "PLCNo." is regain acquired. 

At a step S177, the trigger condition information for 
each of the PLCNo., which has been read out in the registering 
5 order of the label 127 is rearranged by employing the judgement 
rearranging sequence 128d. 

The first "PLCNo.” corresponding to the head of the 
label 127 is acquired, the trigger information at the head of 
the PLC data table 128b is read, and then the first trigger 
10 information of the PLC1 is stored into the trigger data storage 
table 128e of the relevant arranging number. 

Subsequently, a second "PLCNo." of the label 127 is 
acquired, the second trigger information of the PLC data table 
128b is read, and then the second trigger information of the 
15 read PLC1 is stored into the trigger data storage table 128e of 
this relevant arranging number. This process operation is 
continued until all of the information of the label 127 have 
been processed. 

At a step 178, the trigger condition of the label 127 
20 is compared with the content of the trigger data storage table 
128e which have been rearranged by the judgement rearranging 
means 128d. When the trigger condition is satisfied, a data 
locking operation for acquiring the device data from the 
control appliance by the locking function. 

25 If the locking condition could not be satisfied at a 

step 178, then a waiting operation is immediately performed by 
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a waiting means for 
monitoring interval . 



a time period equal to the rigger 



At a step S181 , another check is made as to whether or 
not an end request is entered from the keyboard connected to 
the controller. If the end request signal is entered, then the 
process operation is ended. Conversely, if the end request 
signal is not inputted, then the process operation is returned 
to the step S171 at which the trigger condition reading 
operation is performed. 

In accordance with this embodiment, when the trigger 
condition is acquired from the control appliance, the 
information of the label 127 is rearranged in response to No. 
of the control appliance. As a consequence, even in such a 
case that the data designations for the plural control numbers 
are made m a single label and then these data are alternately 
designated, the trigger conditions can be acquired every 
control appliance number. Therefore, the numbers of 
communications with respect to the control appliances can be 

reduced and then the workload for the controller can be 
reduced ^ 

Also, since the read trigger condition information is 
rearranged in the original designated sequence, the judgements 
of the trigger conditions can be carried out in the registering 
order without any change in the order registered in the label. 

( Embodiment 8 ) 
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Referring now to Fig. 41 to Fig. 42, a waiting 
operation for a data acquisition according to an embodiment of 
the present invention will be described. 

Fig. 41 is a block diagram for representing an 
5 arrangement of a data processing apparatus having a waiting 
means according to an embodiment of the present invention. In 
this drawing, reference numeral 1 shows a control apparatus 
(controller) for controlling an appliance connected thereto, 
reference numeral 3 shows a keyboard for performing an input 
operation, reference numeral 4 represents a control appliance, 
and reference numeral 12 denotes a memory employed in the 
controller 1. 

Inside the memory 12, there are provided a label 127 
for storing therein information used to read out a trigger 
15 condition from the control appliance; trigger condition reading 
means 128 for reading information from the control appliance 
based upon this information of the label 127; a log-in 
mechanism for reading device data from the control appliance; 
and waiting means 129 for performing a waiting operation during 
2D a trigger monitoring interval stored in the label 127. 

Fig. 4 2 is a block diagram for indicating an 
arrangement of the waiting means 129 equipped with means for 
accepting an end request issued from the keyboard 3 even during 
the waiting operation. In this drawing, reference numeral 129a 
25 shows a waiting operation remaining time registering unit for 
registering the trigger monitoring interval into waiting 
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operation remaining time 129, reference numeral 129b denotes a 
waiting operation executing unit for executing the waiting 
operation every preselected time, reference numeral 129c 
represents a waiting operation remaining time changing unit for 
subtracting a constant time for actually performing the waiting 
operation from the waiting operation remaining time to change 
the waiting operation remaining time. Also, reference numeral 
129d shows an end request accepting unit for accepting an end 
request signal entered from the keyboard 3 to thereby judge as 
to whether or not the end request is issued, reference numeral 
129e denotes a waiting operation remaining time judging unit 
for judging the waiting operation remaining time and for 
repeatedly performing the waiting operation when there is still 
waiting operation remaining time, and reference numeral 129f 
represents a waiting operation remaining time for storing the 
waiting operation remaining time. 

Fig. 43 is a flow chart for describing operations of 
the waiting operation means according to this embodiment. 

With reference to the flow operation of Fig. 43 , the 

waiting operation by this waiting operation means will now be 
explained. 

At a first step S191, in response to the information of 
the label 127, the trigger condition reading means 127 reads 
out a trigger condition used to read out the device data from 

the control appliance 4, and then the process operation is 
advanced to a step S192. 
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At this step S192, when the trigger condition is made 
coincident, the device data derived from the control appliance 
is log-in based upon the log-in function, and then the process 
operation is advanced to a step S193. 

5 At the step S193, the trigger monitoring interval 

stored in the label 127 is registered into the waiting 
operation remaining time 129f within the waiting means 129. 
Then, at a step S194, the waiting operation is executed for a 
preselected time by the waiting operation executing unit 129b. 
10 At this time, when the waiting operation remaining time 
registered in the waiting operation remaining time 129 f is 
longer than, or equal to ”1 second", a predetermined time is 
equal to " 1 second". When the waiting operation remaining time 
is shorter than "1 second", a predetermined time implies a 
15 waiting operation remaining time. 

Thereafter, at a step S195, the actually waiting time 
is subtracted from the waiting operation remaining time in the 
waiting operation remaining time changing unit 129c so as to 
change the waiting operation remaining time, and then the 
20 process operation is advanced to a step S196. 

At a step S196, a check is made as to whether or not an 
end request is issued from the end request accepting unit 129d 
via the keyboard 3. If such an end request is issued, then the 
end process operation is performed. 

25 On the other hand, when no end request is issued via 

the keyboard 3 at the step S196, the process operation is 
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advanced to a step S197 at which a judgement is made by the 
operation remaining time judging unit 129e as to 
whether or not there is the waiting operation remaining time 
129f . 

If there is the waiting operation remaining time 129f, 
then the waiting operation defined from the step S194 is 
repeated. Conversely, if there is no waiting operation 
remaining time 129f, then the trigger condition reading 
operation defined from the step S191 is repeatedly performed. 

Conventionally, even when the end request is 
transmitted from the keyboard 3, this end request could not be 
accepted unless the waiting operation for a predetermined 
trigger monitoring interval is carried out. Therefore, the end 
process operation could not be carried out. To the contrary, 
in accordance with this embodiment, even when the waiting 
operation defined by the trigger monitoring interval is not 
completed, the end request can be accepted every preselected 
time interval ( 1 second" in this embodiment) . The end process 
operation can be performed even in such a case that the trigger 
monitoring interval is long (for example, 1 hour), or the 
waiting operation is being executed. Accordingly, the work 
capability could be increased. 

Although this embodiment has described the end request, 
a similar process operation may be performed when other signals 
received from the keyboard 3 and the control appliance 4 . 
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Since the present invention has been arranged, as 
previously described, this invention owns the below-mentioned 
effects . 

A data processing apparatus, according to the present 
5 invention, is comprised of: storage format setting means for 
setting a storage format in an interactive manner in order to 
store acquisition data in an arbitrary format, acquired from a 
control appliance connected thereto; storage file forming means 
for forming a storage file used to store said acquisition data 
10 based upon the storage format set by this storage format 
setting means; and storage means for storing the acquisition 
data acquired from said control appliance in the storage file 
formed by this storage file forming means in accordance with 
the storage format set by said storage format setting means . 
is As a consequence, the storage file used to store the 

data can be formed in the interactive manner by the simple 
operation, so that since the complex program is no longer 
required to be formed by the user himself, a plenty of time and 
a heavy workload required for the programming work can be 
20 reduced. 

The specific knowledge required to execute the 
programming work is no longer required. Since such a simple 
work to answer to the interactive work is required, the editing 
work such as the correction becomes easy, and thus the user 
25 operability could be increased. 
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A storage processing apparatus, according to the 
present invention, is comprised of: storage format setting 

means for setting a descriptive format in an interactive manner 
in order to store acquisition data in an arbitrary format, 
S acquired from a control appliance connected thereto; 
descriptive file forming means for forming a descriptive file 
based upon the descriptive format set by this descriptive 
format setting means; and write means for writing write data to 
said control means into the descriptive file formed by this 
10 descriptive file forming means. 

As a consequence, the storage file used to store the 
data can be formed in the interactive manner by the simple 
operation, so that since the complex program is no longer 
required to be formed by the user himself, a plenty of time and 
15 a heavy workload required for the programming work can be 
reduced . 

The specific knowledge required to execute the 
programming work is no longer required. Since such a simple 
work to answer to the interactive work is required, the editing 
20 work such as the correction becomes easy, and thus the user 
operability could be increased. 

Since either the storage means or the write means 
processes the acquisition data acquired from the control 
appliance, or the write data written into the control appliance 
25 in a preselected format by employing a designated condition 
formula, and thereafter stores or describes the processed data, 
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when the data is acquired or described, this data can be 
derived in the format required by the user without being again 
processed, so that the user operability could be improved. 

either the acquisition data acquired from the 
connected control appliance or the write data for the connected 
control appliance, is simultaneously set the storage format 
sett i n 9 means or the descriptive format setting means, either 
the acquisition data, or the write data can be readily related 
to the storage format or the write format, and then the data 
can be easily set, so that the work capability could be 
increased. 

Also, a data processing apparatus, according to the 
present invention, is comprised of: acquisition data setting 
means for setting a condition used to acquire acquisition data 
from a control appliance connected thereto; and data acquiring 
means for acquiring the acquisition data from said control 
appliance based upon the condition set by this acquisition data 
settin< 3 means, it is readily possible to form the condition 
used to acquire the acquisition data from the control appliance 
in the interactive format. Since. the program for setting the 
condition is no longer required by the user himself, a plenty 
of time and a heavy workload required for the programming work 
can be reduced. 

The specific knowledge required to execute the 
programming work is no longer required. Since such a simple 
work to answer to the interactive work is required, the editing 
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work such as the correction becomes easy, and thus the user 
operability could be increased. 




10 



20 



25 



Since the acquisition data acquired from the control 
appliance by the data acquiring means is compared with 
predetermined monitor comparison data to thereby store a 
history when said acquisition data is coincident with said 
monitor comparison data, the data processing apparatus itself 
can own the history based on the data of the control appliance, 
so that the manufacturing stage management capability for the 
manufacturing line can be increased. 



Also, data processing apparatus is comprised of: a 
production instruction data file for storing therein production 
instruction data on which processing condition for each of 
products manufactured by the connected control appliance have 
been described; comparing means for comparing a specific item 
of the production instruction data stored in this production 
instruction data file with the acquisition data acquired from 
whe control appliance; and production instructing means for 
instructing said control appliance to start a production when 
said comparing means judges that said acquisition data 
corresponds to the specific item of said production instruction 
data based upon said production instruction data corresponding 
to said acquisition data. Accordingly, the production 
instruction can be issued to only such a case that the specific 
item of the production instruction data corresponds to the 



acquisition data. 



Thus, the data about the production 
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instruction can be managed in a batch manner, so that the 
maintenance and the management can be easily performed. 

Since the data processing apparatus is comprised of 
editing means for editing the condition data, for the data 
acquisition set so as to acquire the acquisition data from the 
connected control appliance in unit of said connected control 
appliance, the time required for the data communication can be 
shortened by reducing the numbers of data transmissions between 
the control appliance and the data processing apparatus . The 
necessary data can be immediately transmitted/received, so that 
the manufacturing stage analysis capabilities such as the line 
monitoring operation can be improved, and thus the production 
capabilities can be improved. 

Since the acquisition data acquired every control 
appliance are restored in correspondence with the conditions 
set by said acquisition data setting means, only the required 
data can be easily handled, so that the data maintenance and 
management can be readily performed. 

Also, the data processing apparatus is comprised of: a 
waiting time registering unit for registering therein waiting 
time in order to interrupt a data processing operation; and an 
end request accepting unit for subdividing said waiting time 
every preselected time interval, and for judging as to whether 
or not an end request is inputted, which instructs an end of 
the data processing operation every subdivided time interval; 
in which when said end instruction accepting unit judges such 
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that the end request is entered, the data processing operation 
is accomplished. In such a case that the end request for 
notifying the end of the data processing operation is entered, 
the data processing apparatus can respond to this end request, 
5 so that the waste waiting time can be reduced and thus the 
productivities can be improved. 

The foregoing description of a preferred embodiment of 
the invention has been presented for purposes of illustration 
and description. It is not intended to be exhaustive or to 
10 limit the invention to the precise form disclosed, and 
modifications and variations are possible in light of the above 
teachings or may be acquired from practice of the invention. 
The embodiment was chosen and described in order to explain the 
principles of the invention and its practical application to 
15 enable one skilled in the art to utilize the invention in 
various embodiments and with various modifications as are 
suited to the particular use contemplated. It is intended that 
the scope of the invention be defined by the claims appended 
hereto, and their equivalents. 
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CLAIMS: 



1 . A storage processing apparatus, comprising: 

descriptive format setting means for setting a descriptive format in an interactive 
manner to store acquisition data in an arbitrary format, acquired from a control 
appliance connected thereto; 

descriptive file forming means for forming a descriptive file based upon the 
descriptive format set by said descriptive format setting means; and . 

write means for writing write data to said control means into the descriptive file 
formed by said descriptive file forming means. 

2. A storage processing apparatus as claimed in claim 1, wherein said write means 
processes the write data to be written into the control appliance in a preselected format 
by employing a designated condition formula to describe the processed data. 

3. A storage processing apparatus as claimed in claim 1 or claim 2, wherein the 
write data for the connected control appliance is simultaneously set by said descriptive 
format setting means. 

4. A storage processing apparatus as claimed in claim 1, claim 2 or claim 3, further 
comprising: 

a waiting time registering unit for registering therein waiting time to interrupt a 
data processing operation; and 

an end request accepting unit for subdividing said waiting time every 
preselected time interval, and forjudging as to whether or not an end request is 
inputted, which instructs an end of the data processing operation, every subdivided time 
interval; 

wherein when said end instruction accepting unit judges such that the end 
request is entered, the data processing operation is accomplished. 
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5. A data processing apparatus as claimed in any one of the preceding claims, 
wherein data is collected on the basis of trigger conditions. 

6. A data processing apparatus substantially as herein described with reference to 
Figures 1 to 43 of the accompanying drawings. 

7 A storage processing apparatus substantially as herein described with reference 
to Figures 1 to 43 of the accompanying drawings. 
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